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(57) Abstract: An antitumor agent which contains as an active ingredient a thiadiazoline derivative represented by the following 
general formula (I): [wherein R 1 and R 4 are the same or different and each represents hydrogen, (un)substituted lower alkyl, (^sub- 
stituted lower alkynyl, (un)substituted lower alkenyl, etc; R 5 represents an (un)substituted heterocyclic group, (un)substituted aryl, 
etc.; R 2 represents -C(= W)R 6 , etc.; and R 3 represents hydrogen, -C (=W A ) R 6A , etc.] or a pharmacologically acceptable salt of the 
derivative. 
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HCTll6iSSj!§ (ATCC#-^ : CCL-247) £lxl0 3 <@/£ ^)VOm^Z^ 
4 ZUtJ *-7ls—V (*>*tt»U 167008) fc#£bfco »:71/-h*5% 

^^b^^n^T-^fHOOmL/^x^i: U £ bizwo&m-tizj >=Jr^^- 
#-|*)T-37 0 C, 72B$f§i£#bfco COJ&B^ife*^ XTT [3'-[l-(7 

y *;i/^-;i/)-3,4-7 1 h^y^A]-t:*(4-^ h^>-6-^ hD)^>-t?>*;i/*> 

§S:J- h U # AtKSI^ (sodium 3'-[l-(phenylaminocarbonyl)-3,4-tetrazolium]- 
bis(4-methoxy-6-nitro)benzenesulfonic acid hydrate)] ^^^g-^^ (D^a • 
^T^^T'fJ'^xm 1465015) ^50mUe7i;i/-ro^tfc^ 5 

(;Wt5s> h**±SJ, Model 550) £JBV\ 490nm£655nmT-©«E£«b 
fco «ti5fi«iaiJM'l4{±50%ti3iia^^Gl6oT*^ bfeo 
GlBo^tf}^ : =&>>3i;i/049OnmT©«S^?>655nmT-©l?a^*MCfefit 

&j*mufco ^^h^*^a©«fflflaT^e»fbfcMM^*ioo% 

3 8, 152, 165, 170, 1 7 3 t J; 1 9 9 * 
10 pmol/L ^© GIbo b fco 
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Ms mm. fa&m, i&mm. mrntm, %imm^mLx^x%^ 0 

§0.1~1000mg/kgs ft £ b < & 0.5~500mg/kg ©f§B"^ 101 bf&Is] 
DiP* b < &#0P&#£ft£d\ £fcfcfc 1 B l~24 ^©$5H^it«fc&J^ 

msmxm^hMru h>wssmm^^ h;v oh nmr) 270 

fcfc 300 MHz T*«2 ftfc * ©T'& *) , XTfimfemft^X ot$» 

®?£/Bl^*l£fc©£/SV>£#, br fcttM:H:U:tgj£Vv>^;i/T'&S C 

Igl :7-bh7i; >(4.00 g, 33.3 mmoD^^-fe ^ ft^A^ H(3.15 g, 34.6 
mmol)£^ # 7 -;i/(30 mt)fc$gfl?bfco £©&$fcfc&&(0.1 mL)&#D;L g^T* 
16B#|g»b<«#bfco ^*fc#<30mI«)*in;U «fabfc»aft«fflSlbfc« 

J >=3^f-fe #;W\*\/>(5.64 g, &8%)*%tzo 
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iH NMR (270 MHz, DMSO-de) 6(ppm) : 2.30 (s, 3H), 7.37-7.40 (m, 3H), 
7.91-7.94 (m, 3H), 8.27 (br s, 1H), 10.21 (br s, 1H) 

X@ 2 : ±f3T^ ^tlfeT-fe h7x; > = 3^a-te 5. *;WV/>(300 mg, 0.889 
mmoD£»:gt^(l.O mL, 11 mmoDt?gJ§?U mM^tfEbm $b<& 

#b&#s>gM£-etf?#iLfco sjMfcs^ v7 , Dif;i/x-7 i M3mL)^ijp^ N 

3^fP^» b fc&> 8§il£$fi& U t&m bT 1 (195 mg, 72%)£f#fco 
iH NMR (270 MHz, CDCb) 8(ppm) : 2.01 (s, 3H), 2.19 (s, 3H), 2.28 (3, 3H), 
7.24-7.36 (br s, 5H), 11.63 (br s, 1H) 
f£»J2 (<b£$>2) 

Xig 1 : 1 ©Xg 1 tm%£ bts 1; >(541 mg, 3.92 mmaD 

£ cktf^-fe ^ */Wt5; h*(382 mg, 4.18 mmoDfr£>> 7D W7i;>=^t-fe 
5. #;WV/>(759 mg, 88%)£t#fco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 1.01 (t, J = 7.4 Hz, 3H), 2.85 (br q, J 
= 7.4 Hz, 2H), 7.39 (m, 3H), 7.89 (m, 3H), 8.24 (br s, IH), 10.30 (br s, IH) 

x^2 :mmmi(DJim.2tmmizLx, ±mxm^titcyu^y^y>=^- 

*-fe ^ jkj)VJVj X559 mg, 2.70 mmoDfr <b«&% 2 (601 mg, 76%)£f#fco 
iH NMR (270 MHz, DMSO-de) 8(ppm) : 1.02 (t, J = 7.1 Hz, 3H), 2.00 (s, 3H), 
2.21 (s, 3H), 2.38 (dt, J = 7.1, 7.3 Hz, IH), 2.85 (dt, J = 7.1, 7.3 Hz, IH), 
7.23-7.38 (m, 5H), 11.59 (br s, IH) 

xgi :mmmi(DT.mitm^hx, **;><g49 

mg, 4.00 mmoD*5<fc^f-^-fe ^ #;Wt^ K(367 mg, 4.03 mmol)fr&> n-^ 
;iz (7i;^) J >=^Mr ^ *;WN*y >(589 mg, 63%)£ftfco 
J H NMR (270 MHz, DMSO-de) 8(ppm) : 0.99 (t, J = 7.3 Hz, 3H), 1.38-1.49 (m, 
4H), 2.96-2.99 (m, 2H), 7.37-7.39 (m, 3H), 7.87-7.91 (m, 3H), 8.26 (br s, IH), 
10.36 (br s, IH) 
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xg 2 : mBsm 1 oxi 2 1 mmt ux\ ±ia-e# £ tut n - ( 7 * 

> = ^-b^5b;WW>(200 mg, 0.850 mmoDfr^K ft?£$J3(l68 mg, 
62%)£*#fco 

iH NMR (270 MHz, CDCla) 6(ppm) : 0.96 (t, J = 7.3 Hz, 3H), 1.25- 1.34 (m, 
1H), 1.36-1.54 (m, 2H), 1.68-1.80 (m, 1H), 2.18 (s, 3H), 2.20-2.26 (m, 1H), 2.26 
(s, 3H), 2.99-3.10 (m, 1H), 7.22-7.40 (m, 5H), 8.22 (br s, 1H) 
(fli£*j4) 

Xg 1 : gffiftl 1 ©xg 1 fcHtHfc: -f V 7*D x-;i/) * y >(608 
mg, 4.10 mmoD^tJ^ifr-fe S */W*3> K(364 mg, 3.99 mmoDfr^ -f V/D 

tr;i/ ;*£y>=^-fe^#;w^>(6i3mg,68%)£*#fco 

iH NMR (270 MHz, DMSO de) 8(ppm) : 1.07 (d, J = 6.9 Hz, 6H), 2.82 (m, 1H), 
7.28 (br d, J = 6.3 Hz, 2H), 7.51-7.60 <m, 3H), 7.78 (br s, 1H), 8.23 (br s, 1H), 
8.43 (br s, 1H) 

xg2 '.mmmi<DJLU2hnwz\^x, iM-Tznbfrtdvrwfr (71- 

;V) > = ^-fe^*;W^y>(300mg, 1.36 mmoDfrSK ^-^4 (217 mg, 

52%)£*§fco 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.04 (d, J = 6.9 Hz, 3H), 1.13 (d, J = 6.9 
Hz, 3H), 2.09 (s, 3H), 2.19 (s, 3H), 3.86 (m, 1H), 7.25-7.36 (m, 3H), 7.75 (br d, 
J = 7.3 Hz, 2H), 8.08 (br s, 1H) 

mmms ub<&«) 

£ y >(649 mg, 4.00 mmoD:fc cfctf^-fe ^ *;W^ h*(367 mg, 4.03 mmoDfr 
£>> 5 (130 mg, 10%)^ffeo 

m NMR (270 MHz, CDCI3) 8(ppm) : 0.60-0.98 (m, 4H), 1.84 (s, 3H), 2.34 (s, 
3H3, 2.45 (m, 1H), 7.20-7.35 (m, 3H), 7.54 (br d, J = 8.7 Hz, 2H), 9.40 (br s, 
1H) 

H»J6 (<fb-&t)6) 
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»Jl©iiUJ:tfii2J:Wits ^W7iy>(0i0 g, 2.19 

mmdOjS&Vm-* h*(400 mg, 2.20 mmoDfr£> Yb^^J 6 (150 mg, 

l H NMR (270 MHz, CDCla) 8(ppm) : 1.89 (s, 3H), 2.32 (s, 3H), 7.25-7.52 (m, 
10H), 9.13 (br s, 1H) 

f€fifS0iJ7 tfbl^37) 

x@ 1 : m&M 1 ©HI 1 1 mmt i^4-^ ?-;i/?-;4-fe £;w\*s> Him g, 

9.5 1 mmoDiS <fc V !P-fe h 7x^X1.33 mL, 11.4mmo])fr£K 7th7z;> = 
4 5. #;WW>(1.51 g, 77%)£f#fco 

Xg2 :$Sffim©Xg2fcH»fcl/tx ±IBT-^?>tlfeT-fe h7x;>=4- 
tmf-t-b ^ *;W^^/>(1.00 g, 9.51 mmoDfr^s -fb^ 7(1.03 g, 47%)&t# 

o 

iH NMR (270 MHz, DMSOcU) 5(ppm) : 2.21 (s, 3H), 2.23 (s, 3H), 2.26 Cs, 3H), 
3.4l(s, 3H), 7.28-7.36 (m, 5H) 

60%7k^b^hU £A(110 mg, 2.70 mmol)©N, N-^fWA75 h* 
(10.0 mD^t, H5(S^Jl^#e>tbfc'fb^l(50.0mg ) 1.80 mmoD^ia^ £ 
M-C30#iam}$ tfeo S«fc3 >i7ftiX^;i/(0.22 mL, 2.70 mmoD^flP;^ 2 £> 

7-f-(»»x^;i//ii-^"^> = l/l)fcTlSjaU <b^8(l20 mg, 22%) 

43 <fc tWb£» 9 (330 mg, 60%) £*§fco 

fb#&8 

iH NMR (270 MHz, CDCl3)8(ppm) : 1.19 (t, J = 7.0 Hz, 6H), 2.23 (s, 3H), 2.41 
(s, 3H), 3.26 (q, J = 7.0 Hz, 4H), 7.21-7.45 (m, 5H) 
<b^3 9 
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m NMR (270 MHz, CDCla) 8(ppm) : 1.36 (t, J = 7.2 Hz , 3H), 2.24 (s, 6H), 
2.37 (s, 3H), 3.91 (q, J = 12 Hz, 2H), 7.22-7.41 (m, 5H) 

mm 9 «b-&ti i o & z&K&m 1 1 ) 
mmm stmm^hx, mm® 1 T-^n/rfb-^ 1 (0.50 g, i.so mmoi)* & 

VH^^bn-T-D ^1/(0.26 mL, 2.70 mmoDfr fli'&t) 1 0(0.15 g, 26%)£«fc 
Wb#» 1 1 (0.27 g, 48%)£|#fco 
1 0 

*H NMR (270 MHz, CDCla) 8(ppm) : 0.89 (t, J = 7.6 Hz, 6H), 1.61 (br q, J = 
7.6 Hz, 4H), 2.27 (s, 3H), 2.40 (s, 3H), 3.14 (br t, J = 7.3 Hz, 4H), 7.21-7.47 (m, 
5H) 

fls6«l 1 

iH NMR (270 MHz, CDCI3) 8(ppm) : 1.00 (t, J = 7.3 Hz, 3H), 1.74-1.82 (m, 
2H), 2.28 (s, 6H), 2.36 (s, 3H), 3.75-3.86 (m, 2H), 7.21-7.44 (m, 5H) 
1 0 UhG® 1 2 *3 «fclWb#» 1 3 ) 
HS£#1 8t»lt> » 1 T5f# *ljHb£«3 1 (500 mg, 1.80 mmol) £ <fc 
tJ t *fb^>^;i/(0.32 mL, 2.70 mmoDfr 1h&®} 1 2 (120 mg, 16%)33«fcWb£- 
*Jl 3(0.22g,33%)£f#fc o 
1 2 

*H NMR (270 MHz, CDCUSfopm) : 2.24 (s, 3H), 2.46 (s, 3H), 4.43 (s, 4H), 
7.14-7.49 (m, 15H) 

1 3 m NMR (270 MHz, CDCla) 8(ppm) : 2.16 (s, 3H), 2.26 (s, 3H), 2.36 
(s, 3H), 5.11 (brs, 2H), 7.22-7.38 (m, 10H) 

1 Wb^»14) 

&MWi<Dxmi~e&e>tiit'r* h7i; ^#;w\V>(io.o g, 

51.8 mmol)fc:^zK^(4.90 mL, 51.9 mmol), If 'J S?>(8.40 mL, 104 mmol)£ 
JP^ ^S-ei2Kfffl«»bfe 0 ^«*»BE»i»L-fc^ BH&n^JK 2 mol/L 
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«&»bes* tfco mm* ^ o ^wwy*?^?* -(mm*-?*/ n 
-^v>=i/i)£xmmu \\&m 1 4(9.22 g, ™%)*mtzo 

m NMR (270 MHz, DMSO-cU) 8(ppm) : 2.12 (s, 3H), 2.31 (s, 3H), 6.49 (br s, 
2H), 7.21-7.41 (m, 5H) 

mmmi 2 ub^tn 5) 

H»J 7 T'l# £ tbfcflj&ft 7 (550 mg, 1.89 mmol)£ N , N - A 7 

^ K(l0.0mL)fc}gJj#U 60%**fb:*- h U £A(0.23 g, 5.75 mmoDfcijn;^ 

> = l/l)fcT»98U -fb^tJ 1 5 (0.31 g, 66%)£f§fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.17 (s, 3H), 2.41 (s, 3H), 2.91 (br d, J = 
5.0 Hz, 3H), 3.92 (br s, 1H), 7.25-7.47 (m, 5H) 

^5te^ji3 Ub-£rtU6) 

60%*^b^- h U £A(50.0 mg, 1.20 mmol)©N, H-Ptf-frMMkTS. Y 

(2.o mommas mum 1 1 s> tifc-fc** 1 4 (100 mg, 0.41 mmoi) 

£M.T:30ftmmn bfco 3 'Mb;* ^;i/(0.08 mL, 1.24 mmol)^Sn^.> £ 

^l/T-jstHt&o ^as*^^b^h';^A7k«-e^bfc:^> m&mmi- 

7^-(»fVn-^i^> = l/i)t:«U ih&yal 6(70.0 mg, 

67%)£#fco 

iH NMR (270 MHz, CDCI3) 8(ppm) : 2.26 (s, 3H), 2.41 (s, 3H), 2.91 (s, 6H), 
7.23-7.48 (m, 5H) 

H»14 «b^rtH7) 

mum 1 2 ^notifcbT^ ^©ussaj 1 6T-mt>ntcfc&® 1 9(1.00 g , 
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3.13 mmo])fr£> 1 7 (580 mg, 71%)£^fco 

m NMR (270 MHz, CDCla) 8(ppm) : 1.13 (t, J = 7.2 Hz, 3H), 2.39 (s, 3H), 2.61 
(q, J = 7.2 Hz, 2H), 2.88 (d, J = 6.3 Hz, 3H), 4.02 (br d, J = 6.3 Hz, 1H), 
7.22-7.38 (m, 5H) 

mmmis (ft^mis) 

1 4T*t#^tlfcfb-&tl 1 7(100 mg, 0.38 mmoD^T-fe h>(2.0 mDt 
S£MU ^bT-fe^MO.15 mL, 2.11 mmol\ £ U ^>(0.15 mL, 1.85 mmol)£ 

in*., mu^mmmnht^o s««fif-M 2moiyL7jc^b±hu^A7K 

^ U 7A^D7hy77-f — (Wlx^/n = 1/2) 

fcT»8U 1 8(0.07 g, 59%)*»fco 

iH NMR (270 MHz, CDCI3) 8(ppm) : 1.12 (t, J = 7.6 Hz, 3H), 2.27 (s, 3H), 2.35 
<S, 3H), 2.65 (q, J = 7.6 Hz, 2H), 3.45 <s, 3H), 7.23-7.42 (m, 5H) 

m-mmis ut<&mi 9) 

mtfcM 7 ®3M l 6 tifcT-fe h 7 x y > = 4 - ^ ^;i/^^-fe 5: jb/wtv* > 

(2.00 g, 9.66 mmol){3«7*D t^>^(8.67 mL, 67.6 mmol)£iD;^ 100°CT'3 

mmmmm^htco Mt^f^K 2 moi/L7k^b^M;^A7j<«£;&n 

^^b^-hU^ATKM^^U MTKM^-hU^AT-^bfe^ 

*1J->=l/2)fcT)i*§S!U fb«&*U 9(l.39g,45%)£f#fco 
iH NMR (270 MHz, CDCI3) 8(ppm) : 1.12 (t, J = 7.3 Hz, 3H), 1.17 (t, J = 7.5 
Hz, 3H), 2.36 (s, 3H), 2.54 (q, J = 7.3 Hz, 2H), 2.66 (q, J = 7.5 Hz, 2H), 3.45 (s, 
3H), 7.21-7.42 (m, 5H) 
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^^;i/^^-fe^*;W\*V>(2.00 g, 9.66 mmdD*<kV*fedcBR(ll.l mL, 67.8 
mmol)iP^> ib-^J 2 0(1.55 g, 46%)&*#fco 

m NMR (270 MHz, CDCla) 8 (ppm) : 0.95 (t, J = 7.3 Hz, 3H), 0.98 (t, J = 7.4 
Hz, 3H), 1.15-1.78 (m, 4H), 2.35 (s, 3H), 2.49 (t, J = 7.3 Hz, 2H), 2.61 (t, J = 
7.4 Hz, 2H), 3.45 (s, 3H), 7.21-7.42 (m, 5H) 

mmmis ut&®)2 n 

*^;i>?-;*--fe$*;wW>Gs.oo g, 9.66 mmoD:fc<};lJ^7j<:-f VBS(11.2 mL, 
67.5 mmoDfr 4b"£$) 2 1 (1.43 g, 43%)£#fco 

*H NMR (270 MHz, CDCI3) 8(ppm) : 1.05-1.25 (m, 12H), 2.34 (s, 3H), 2.99 (q, 
J = 7.3 Hz, 1H), 3.25 (q, J = 7.5 Hz, 1H), 3.50 (s, 3H), 7.21-7.45 (m, 5H) 

mam 19 Ub&®2 2) 

X*l 1 : mrnm 1 ®Xg l tmUfc LX, T-fe h >(4.8 g, 40 mmoO&iVf-^-te 
^ jtiWP h*(364mg, 3.99 mmoDfr^ 7*. b >=tt"& ^ *;W^/>(215 mg, 
41%)^#fe 0 

»H NMR (270 MHz, DMSOde) 8(ppm) : 1.89 (s, 3H), 1.91 (s, 3H), 7.51 (br s, 
1H), 7.98 (br s, 1H), 9.90 (br s, 1H) 

x*12 :HJ|g^Jl©xg2fcH»fc:bT. ±IBt*# fctlfcT-te h S# 

;W\^/>(l50mg, 1.14 mmd)**^ <b^f3 2 2(151 mg, 61%)£?#fc 0 

*H NMR (270 MHz, CDCI3) 8(ppm) : 1.98 (s, 6H), 2.19 (s, 3H), 2.20 (s, 3H), 

9.06 (br s, 1H) 

«#I2 0 <fb#»2 3) 

X® 1 : HSfi^J 1 Oil 1 tmifct ft> 2 -^VJ >(401 mg, 4.00 mmol) 
* «fctf^H2 S */W*5> h*(364mg, 3.99 mmoDfr 2 -'MtItV >=f-^-fe * 
#;WW>(671 mg, 97%)£#fco 

iH NMR (270 MHz, DMSO-da) 8(ppm) : 0.88 (t, J = 6.9 Hz, 3H), 1.23-1.31 (m, 
2H), 1.41-1.50 (m, 2H), 1.88 (s, 3H), 2.17-2.23 (m, 2H), 7.44 (br s, 1H), 8.02 
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(br s, 1H), 9.88 (br s, 1H) 

■fe ^ *;W*vT >(300 mg, 1.73 mmoDfr 2 3 (255 mg, 57%)£f#fc<, 

iH NMR (270 MHz, CDCla) 8(ppm) : 0.90 (t, J = 6.9 Hz, 3H), 1.23-1.38 (m, 
3H), 1.52-1.56 (m, 1H), 1.84-2.18 (m, 1H), 1.97 (s, 3H), 2.18 (s, 3H), 2.19 (s, 
3H), 2.44-2.55 (m, IH), 8.68 (br s, 1H) 
H5S0>J2 1 (fls£*52 4) 

1 : 1 ©X=g 1 LT> "OSWF-fe h >(593 mg, 4.00 mmol) 

j3<fcVf-^-fe^*;W^ H(367mg,4.03mmol)]?pf,,^>^;i/7'-fe h> = ^"fe 
^ *;Wty >(788 mg, 89%)£*#fco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 1.92 (s, 3H), 2.52 (m, 2H), 2.84 (m, 
2H), 7.14-7.30 (m, 5H), 7.43 (br s, IH), 8.03 (br s, IH), 9.94 (br s, IH) 

xg2 : mmmi(DTM2 tmm^vx, ±mnm^ntc^yp)VT^hy=^ 

*-fe %)WVj >(300 mg, 1.36 mmoDfr 6 % ^b^*J 2 4 (382 mg, 92%) fcfffco . 
iH NMR (270 MHz, CDCla) 8(ppm) : 2.00 (s, 3H), 2.17 (s, 3H), 2.13 (dd, J = 
2.3, 10.2 Hz, IH), 2.19 (s, 3H), 2.59 (dd, J = 2.2, 10.2 Hz, IH), 2.87 (br d, J = 
12.2 Hz, IH), 2.95 (br s, J = 11.8 Hz, IH), 7.14-7.29 (m, 5H), 8.39 (br s, IH) 
HSS0J2 2 «b^2 5) 

1 : $%$| 1 CDXg 1 fcEH*tc: lt> U ^VT-fe h >(610 mg, 4.17 

mrnoD* <tt>*^5)-b 5. */Wt$> K(371 mg, 4.07 mmoDfr £k 1>V U -r >7-fe Y 
>=f-^-fe ^ i3)WVj >(730 mg, 80%)£*ffco 

iH NMR (300 MHz, CDCla) 8(ppm) : 2.13 (s, 3H), 6.89 (d, J = 16.8 Hz, IH), 
7.10 (d, J = 16.8 Hz, IH), 7.27-7.41 (m, 3H), 7.43-7.56 (m, 2H), 7.78 (br s, IH), 
8.26 (br s, IH), 10.27 (br s, IH) 

Xg2 :£Sffim0Xg2fclTOfcLT\ ±!3T-#^>tifc^>^U^>T-fe h> 
=^2hfe ^ *;WtVf >(300 mg, 0.889 mmoDfr <b-£$l 2 5 (195 mg, 72%) 
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iH NMR (300 MHz, DMSO ds) 8<ppm) : 2.13 (s, 3H), 2.15 (s, 3H), 2.23 (s, 3H), 
6.62 (d, J = 12.2 Hz, 1H), 6.65 (d, J = 12.2 Hz, 1H), 7.20-7.39 (m, 5H), 8.57 (br 
s, IH) 

«0>J2 3 (Yb-&^2 6) 

X@ 1 : $mm 1 OXi 1 hmfflC LX, >(569 mg, 4.00 mmol)£ <fc 

tf^-lz ^ K(364 mg, 3.99 mmoDfr £>> 5 - ^ ±^ >=3^-fe 5. *;W^ 

V >(553 mg, 64%) £#fc 0 

iH NMR (270 MHz, DMSOde) 8(ppm) : 0.87 (t, J = 6.9 Hz, 6H), 1.20-1.53 (m, 
8H), 2.17-2.22 (m, 2H), 2.31-2.37 (m, 2H), 7.40 (br s, IH), 8.00 (br s, IH), 
10.03 (br s, IH) 

^ *;WW >(300 mg, 1.39 mmol)fr£>, flj-&$J 2 6(245 mg, 59%)&Hfc 0 
iH NMR (270 MHz, CDCla) 8(ppm) : 0.90 (t, J = 6.9 Hz, 6H), 1.18-1.37 (m, 
6H), 1.55-1.63 (m, 2H), 1.77-1.88 (m, 2H), 2.18 (s, 3H), 2.19 (s, 3H), 2.45-2.56 
(m, 2H), 8.90 (br s, IH) 
HSS0IJ2 4 (fls#»2 7) 

Xg 1 : USS^J 1 ©Xig 1 £:HMtJc: l^ a-Tb7D >(604 mg, 4.13 mmoD*5 
.fclf^-fe $ H(368 mg, 4.04 mmoDfr £k h 5 D >=^-b * * 

;Wty>(797 mg, 88%)£f#fc«> 

!H NMR (270 MHz, DMSO-de) 8(ppm) : 1.78-1.82 (m, 2H), 2.65-2.75 (m, 4H), 
7.15-7.27 (m, 3H), 7.97 (br s, IH), 8.20-8.40 (m, 2H), 10.10 (br s, IH) 
X@2 : |«Sm©Xg2a:HttfcUT\ ±fflT«ft&ftfc a-rh7D>=^ 
-fe * fjJU/Vj >(300 mg, 1.37 mmoDfr^ {b&to 2 7 (324 mg, 78%)£f#fc 0 
*H NMR (270 MHz, CDCI3) 8(ppm) : 1.89 (s, 3H), 2.09-2.22 (m, 2H), 2.28 (s, 
3H), 2.36-2.41 (m, IH), 2.80-2.86 (m, 2H), 2.97-3.08 (m, IH), 7.01 (br d, J = 
8.6 Hz, IH), 7.08-7.18 (m, 2H), 7.40 (br d, J = 7.3 Hz, IH), 9.24 (br s, IH) 
HSS0IJ2 5 Wfr&»2 8) 
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1 : mB&ffl 1 ©Xfl 1 tmUk LX, 8-rh7D >(607 mg, 4.15 mmoD33 
£T^*-fe 5. */W*$> h*(379 mg, 4.16 mmol)->£> 8-rh7D > = ^ * 
>(684 mg, 75%)£#fco 

•fe * >(334mg, 1.53 mmol)*^ -fb^2 8(301 mg, 65%)£f# fc e 

X H NMR (270 MHz, DMSO-de) 8(ppm) : 2.12 (s, 3H), 2.15-2.30 (m, 1H), 2.24 
<s, 3H), 3.05-3.09 (m, 2H), 3.14 (br d, J = 15.8 Hz, 1H), 3.23-3.41 (m, 1H), 4.38 
(br d, J= 15.8 Hz, 1H), 6.99-7.00 (m, 1H), 7.02-7.25 (m, 3H), 8.42 (br s, 1H) 
H»J2 6 Ub^»2 9) 

X@ 1 : 1 ©Xjl 1 fcHttfc UT, 1 -- f >**V >(1.06 g, 8.00 mmotf-fe 

.fcVf-^-b 5: *;WtJ> h*(740 mg, 8.12 mmoDi?^ 1 ->f >*V >=^^-fe 5. A 
;WV/>(1.54 g, 94%)£*#fc 0 

iH NMR (270 MHz, DMSOde) 8(ppm) : 2.85*2.89 (m, 2H), 3.03-3.08 (m, 2H), 
7.28-7.38 Cm, 3H), 7.87 (br d, J = 7.6 Hz, 1H), 7.92 (br s, 1H), 8.17 (br s, 1H), 
10.2 (brs, 1H) 

zM2 :mmmi<DTM2bmm^hx^ ±mxnz>titc i-j 

-fe ^ */Wty >(300 mg, 1.46 mmoDfr & N fb-&% 2 9 (184 mg, 44%)^f#fe 0 
iH NMR (270 MHz, CDCI3) 8(ppm) : 2.17 <s, 3H), 2.24 (s, 3H), 2.58-2.65 (m, 
1H), 2.96-3.07 (m, 1H), 3.13-3.21 (m, 2H), 7.15-7.27 (m, 3H), 7.32-7.37 (m, 
1H), 9.60 (brs, 1H) 
mmM27 Ub#$l3 0) 

X@ 1 : HJg#iJ 1 ©X|g 1 UT> S/^ D^-fr-UV >(393 mg, 4.00 mmol) 

:ft J-V^-tf-te $ #;Wt$; K(364 mg, 3.99 mmoDfr^ S/^ -tfV >=tt* 
$ #;WV./>(479 mg, 70%)£f# fz 0 

m NMR (270 MHz, DMSO de) 8(ppm) : 1.55 (br s, 6H), 2.19-2.23 (m, 2H), 
2.38 (br s, 2H), 7.50 (br s, 1H), 7.93 (br 3, 1H), 10.13 (br s, 1H) 
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5. i3)WW >(200 mg, 1.17 mmodfr ^ ib-gflO 3 0 (214 mg, 72%)£f#fc 0 
iH NMR (300 MHz, CDCla) 8(ppm) : 1.25-1.53 (m, 3H), 1.58-1.68 (m, 1H), 
1.81-1.86 (m, 2H), 2.03-2.08 (m, 2H), 2.16 (s, 3H), 2.17 (s, 3H), 2.90-3.01 (m, 
2H), 7.95 (br s, 1H) 

HMI2 8 «bi§r« l) 

5Qfi^lOXgl*«fcU p xe2i:BI*lfcbT> 2-y;V^;V^-y >(452 mg, 
4.10 mmoDi5<t^^-fe^*;W\*^h*(377 mg, 4.14 mmol)fr£, fls£4& 3 1 
(214mg,20%)£f#fco 

iH NMR (270 MHz, CDCla) 5(ppm) : 1.32-1.67 (m, 5H), 1.76-1.89 (m, 2H), 
2.18 (s, 3H), 2.19 (br s, 1H), 2.21 (a, 3H), 2.26 (br s, 1H), 3.60 (br d, J = 13.9 
Hz, 1H), 8.20 (brs, 1H) 
HJS01J2 9 Ub£«t3 2) 

«^Jl©X^li5<fct>*X@2 fcH*fcbT> l'-T-fe h>(344 mg, 

2.02 mmoDiJi^^-fe^^^W^^KdOO mg, 2.08 mmol)fr£>. ih^3 2 
(214mg,32%)^f#fco 

iH NMR (270 MHz.CDCla) 8(ppm) : 2.06 (s, 3H), 2.07 (s, 3H), 2.33 (s, 3H), 
7.45-7.65 (m, 4H), 7.89-7.99 (m, 3H), 11.50 (br s, 1H) 

HWJ3 0 «bi§r«3) 

Igl i^jKflllOXglfcHttfcbT^ 2'-T-fe h^"7 h>(342 mg, 2.10 
mmoD&.fc'tf^-fe^ tUMV Ml89 mg, 2.07 mmol)fr£>, 2'-7-fe h 
> = ^-fe 5. #;WW>(448 mg, 92%)£#fco 

m NMR (270 MHz, DMSO de) 8(ppm) : 2.42 (a, 3H), 7.53 (m, 2H), 7.86-8.05 
(m, 4H), 8.28-8.34 (m, 3H), 10.28 (br s, 1H) 

XS2 :HJ|g^Jl©Xg2i:^fcbT, ±m-zn*>titz2'-7-bhi-y h> = 
^-b^#;W1\/>(250mg, lMmmodifio,<b^S 3(302 mg, 90%)£f#fc o 
m NMR (270 MHz, DMSOde) 8(ppm) : 2.02 (s, 3H), 2.22 (s, 3H), 2.38 (s, 3H), 
7.51-7.55 (m, 3H), 7.85-7.95 (m, 4H), 11.68 (br s, 1H) 
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mms 1 Wfr&*i3 4) 

xg i : msm i <Dz.m i it> 2 -r-fe^t: u $?>(485 mg, 4.00 

mmal):fe «fclFf-tf"fe ^ */Wt$> K(369 mg, 4.05 mmoDa>£, 1 - ( 2 - K US? 

y >=3^-fe 5 */W*V>(694 mg, 88%)£f#fco 
iH NMR (270 MHz, DMSO-ds) 6(ppm) : 2.38 (s, 3H), 7.37 (br t, J = 6.3 Hz, 
1H), 7.78 (br t, J = 7.2 Hz, 1H), 8.13 (br s, 1H), 8.40 (br s, 1H), 8.41 (br d, J = 
8.2 Hz, 1H), 8.56 (br d, J = 6.6 Hz, 1H), 10.31 (br s, 1H) 
Xg 2 : 1 ©Xig 2 £ RttC LX, ±IBT# S> tlfc 1 - ( 2 - \f U $W 
y >=^j--te ^ 3b;wW>(304 mg, 1.56 mmoDfr£> <t^3 4(160 mg, 
37%)£#fco 

iH NMR (270 MHz, CDCI3) 8(ppm) : 2.09 (s, 3H), 2.26 (s, 3H), 2.42 (s, 3H), 
7.17 (br t, J = 6.9 Hz, IH), 7.38 (br d, J = 8.2 Hz, IH), 7.68 (br t, J = 7.7 Hz, 
IH), 8.44 (br s, IH), 8.58 (br d, J = 6.3 Hz, IH) 

X@ 1 : pmW 1 ©X*I 1 £HHC bT\ 3 -T-b^K U V(484 mg, 4.00 

mmoD^ckt>*^^-fe 5: *;W1S? K(388 mg, 4.00 mmoDfr $>> 1 - ( 3 - bT U S> 

/I/) ; >=^^-fe 5. *;vn^>(722 mg, 93%)£f#fco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.32 (s, 3H), 7.32-7.42 (m, IH), 8.07 

(br s, IH), 8.29-8.34 (m, 2H), 8.54-8.57 (m, IH), 9.09 (br s, IH), 10.32 (br s, 

IH) 

X*l 2 : %mm 1 ©X*l 2kH«Clt, ±I3T-f# 6 tlfc 1 - ( 3 - \Z U 
i^y>=ft-fe^*^;>fe05 mg, 1.05 mmoOfr?), fb£«l3 5(213 mg, 
72%)^^fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.14 (s, 3H), 2.21 (s, 3H), 2.39 (s, 3H), 
7.31 (br dd, J = 5.4, 7.9 Hz, IH), 7.75 (br d, J = 7.9 Hz, IH), 8.52 (br d, J = 5.4 
Hz, IH), 8.72 (br s, IH), 9.08 (br s, IH) 
H»J3 3 «b-&t!3 6) 
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x@ i : mmm 1 ©xg 1 tmmt tt, 4 -t^^m y >omw m g , 4.19 

mmoD* J; V^-fe ^ iM/ny K(408 mg, 4.46 mmoDfr ^ 1 - ( 4 - £ »J 
x* y >=^^-b ^ */Wt\/>(722 mg, 95%)£*#fc 0 

xg 2 : nmm 1 ©xg 2 1 mmt t ±i3t-f# tin 1 - ( 4 - k y 

x#y ^*;WW>(318 mg, 1.64 mmoDfrSK -fb^tf3 6(389 mg, 

85%)^^feo 

!H NMR (270 MHz, CDCla) 8(ppm) : 2.16 (s, 3H), 2.25 (s, 3H), 2.35 (s, 3H), 
7.30 (d, J = 6.3 Hz, 2H), 8.46 (br s, 1H), 8.60 (d, J = 6.3 Hz, 2H) 
HM3 4 (to&*»3 7) 

Xg 1 : tl^J 1 ©X|l 1 ^iBtfifc: bT> T-b^Vt v^>(489 mg, 4.00 mmoD 
* iV^-fe 5. *;W*S> K(366 mg, 4.00 mmoDfr 1 - fcT^ ^x;i,x* y > = 

^ >(714 mg, 92%)£f#fc 0 

xg2 :H»JlOX@2i:^fc:b-C^ ±IBT#e»tifc 1 - ^V-ftx-Z ; 
y * tt)W*J > X400 mg, 2.05 mmoDfr 3 7 (489 mg, 85%)£ 

m NMR (270 MHz, CDCI3) 8(ppm) : 2.16 (s, 3H), 2.26 (s, 3H), 2.42 (s, 3H), 
8.06 (br s, 1H), 8.46 (d, J = 2.7 Hz, 1H), 8.52 (dd, J = 1.7, 2.7 Hz, 1H), 8.71 (d, 
J =1.7 Hz, 1H) 
IWJ3 5 (ft^3 8) 

IS 1 : mWH 1 ©Xg 1 tmWit LT\ 2 -7Mz^;i/trD -;i/(437 mg, 4.00 
mmol)*5 cfc tf^^-fe 5. */Wt5> K(374 mg, 4.09 mmoDfr £^ 1 - ( 2 - bTD >J 
x^y >=9=-^-fe^*;W^/>(408mg,55%)*^fco 

xg2 :H»Jl©x@2i:^tt^ xJB-cfc&ftfe l- (2-^ay;p) 

x* y > = ^-fe ^^;Wty>(314 mg, 1.72 mmol)^&> <b&b3 8(504 mg, 
95%)£#fco 

»H NMR (270 MHz, CDCla) 8(ppm) : 2.12 (s, 3H), 2.21 (s, 3H), 2.38 (s, 3H), 
2.55 (s, 3H), 6.17-6.22(m, 2H), 7.11 (br s, 1H), 8.13 (br s, 1H) 
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igi : mmmi<Dx.mitmmtLx. 2-r^^y^y(m mg, 4.00 

mmol)^ e fct5^^-fe^^;W^^K(368mg ) 4.03mmol)^?) > 1- (2-7U;V) 

y >=*-*-fe ^ *;WW>(441 mg, 60%)£*§fc o 
Xg 2 : H»J 1 ©Xig 2 fc^filfc bTs ±l3T-^f).tife 1 - (2-7 U )l) x 
£y > = 3^-fe $*;WW>(180 mg, 0.982 mmal)fr£> {b^3 9(217 mg, 

m NMR (270 MHz, CDCla) 8(ppm) : 2.13 (s, 3H), 2.22 (s, 3H), 2.30 (s, 3H), 
6.31 (m, 2H), 7.36 (br s, 1H), 8.43 (br s, 1H) 
HJK^3 7 (fc^»4 0) 

181 :H6B^JlOXSli:Hfl|fc:b^ 2-r-fe5 L ;v^7^>(52lmg,4.l3 

mmoD* XXPtt-b ^ *;Wt5> h*(376 mg, 4.11 mmoDfr £k 1 - ( 2 — ^x- 

;V) ^ > = ^ jb;W^>(636 mg, 78%)£f#fco 

X§ 2 : !l»J 1 OH 2 LT\ ±IHT-ff £>ftfc 1 - ( 2 -fi-Jb) 

x^y >=^-fe ^ ;fr/w*y>(498 mg, 2.50 mmoDfr^ <b^4 0(549 mg, 

78%)^f#fco 

iH NMR (300 MHz, CDCla) 8(ppm) : 2.07 (s, 3H), 2.24 (s, 3H), 2.42 (3, 3H), 
6,89 (br t, J = 7.2 Hz, 1H), 7.06 (dd, J = 6.9, 7.2 Hz 1H), 7.24 (br d, J = 6.9 Hz, 
lH),8.8l(brs, 1H) 

mums tmmzLx, mmms ixm^iMtih^mA 0(260 mg, 0.918 

mmoOfr fc&QO 4 1 (148 mg, 52%)£f#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.36 (t, J = 7.0 Hz, 3H), 2.25 (s, 3H), 2.30 
(s, 3H), 2.43 (s, 3H), 3.92 (br q, J = 7.0 Hz, 2H), 6.91 (br t, J = 5.2 Hz, 1H), 
7.06 (br d, J = 5.2 Hz, 1H), 7.24 (br d, J = 5.2 Hz, 1H) 
9 Wb#»4 2) 

xgl : HJS#iJ 1 ©X§ 1 tmUfcLXs 2-7-fe^-3-^Wt7i> 
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(561 mg, 4.00 mmol) iSitf^tf-te ^ h*(374 mg, 4.09 mmoDfr £ N 1 - 

( 3 -pWI/- 2 > = ^^-fe ^ *;WW>(410 mg, 48%)£ 

Xg2 :HSS^Jl©x@2^^t:b^ ±§BT*l#S>ftfc 1 - (3-*^;i/-2 
-?-xx;i/) y >=^3i-lr ^*;Wty>(260mg, 1.22 mmol)fr£> -fb^4 
2(335 mg, 93%)£f#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.02 (s, 3H), 2.19 (s, 3H), 2.24 (s, 3H), 
2.38 (s, 3H) 6.78 (d, J = 5.0 Hz, 1H), 7.07 (d, J = 5.0 Hz, 1H), 9.37 (br s, 1H) 

mmrn^o ab^4 3) 

hi :mmmi(DJimitmm^hx, 1- (^w [b] ^7i>-2- 

x*^>(705 mg, 4.00 mmoD^cfcU^^-fe ^ *;W1^ K(370 mg, 4.05 
mmol)fr£>. 1- [b] ^7^>-2--r;i/) x# >=^tf-fe ^ # 

7WtV >(990 mg, 99%)£fifco 

*H NMR (270 MHz, DMSO-de) 8(ppm) : 2.40 (s, 3H), 7.36-7.41 (m, 2H), 7.45 
(br s, 1H), 7.81-7.90 (m, 3H), 8.42 (br s, 1H), 10.56 (br s, 1H) 
X@2 : §|JS^Jl©X@2i:^ia{cbT. ±i3T*# £ ftfc 1 - (tW [b] =f- 
t7i>-2-'f;V) >=^-fe^*;W^\/>(500mg, 2.01mmol)A^s 

flj-^tl 4 3 (599 mg, 90%)£|#fco 

*H NMR (270 MHz, DMSO-de) 8(ppm) : 2.04 (s, 3H), 2.17 (s, 3H), 2.38 (s, 3H), 
7.31-7.40 (m, 3H), 7.79 (br d, J = 7.6 Hz, 1H), 7.89 (br d, J = 7.8 Hz, 1H), 
11.75 (br s, 1H) 
H»J4 1 ttb£rt)4 4) 

i^i : mMmiojiuitmm^x, 3 -^-fe^;i/^7 1X520 mg, 4.12 

mmol)i5 J:tf^^-fe ^ *;Wt*? K(366 mg, 4.00 mmol).*&> 1 - ( 3 -fi- 

x* y > = ^^-fe 5. £;W^>(839 mg, 98%)&*ffco 
iH NMR (270 MHz, DMSO-de) 8<ppm) : 2.27 (s, 3H), 7.52 (br d, J = 5.3 Hz, 
1H), 7.83 (br d, J = 5.3 Hz, 1H), 7.95 (br s, 1H), 8.22 (br s, 1H), 10.08 (br s, 
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1H) 

J > = 3^-fe ^*/WW >(458 mg, 2.30 mmol)fr£> it^^}4 4(540 mg, 
83%)£f#fco 

iH NMR (270 MHz, DMSOde) 8(ppm) : 2.02 (s, 3H), 2.15 (s, 3H), 2.25 (s, 3H), 
7.05 (br d, J = 6.0 Hz, IH), 7.37 (br s, IH), 7.47 (br d, J = 6.0 Hz, IH) 
HJS0IJ4 2 (-fb^4 5) 

Xg 1 : §!S&0!l 1 ®Xg 1 2 -7-fe^;i/f TV-M379 mg, 4.15 

mmol)i5 i^^-fe ^ fc^-W K(366 mg, 4.00 mmoDfr^ 1 - ( 2 —^T^J U 

x# y > = 9=-;Mr $ jb/WtvT>(711 mg, 90%)&l#fco 
»H NMR (270 MHz, DMSO-de) 8(ppm) : 2.42 (s, 3H), 7.67 (br s, IH), 7.79 (br 
d, J = 4.3 Hz, IH), 7.87 (br d, J = 4.3 Hz, IH), 8.51 (br s, IH), 10.65 (br s, IH) 
X^2 : H«>J 1©X®2 hPiatbT, ±B3T-#£>ai£ 1 - 

j >=g^--fe *:fr;WW>(374 mg, 1.87 mmol)fr£>> fl?&tK 5(374 mg, 

45%)£f#fco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.03 (s, 3H), 2.18 (s, 3H), 2.31 (s, 3H), 
7.74-7.79 (m, 2H), 1 1.70 (br s, IH) 
^»J4 3 (^4 6) 

mmm 1 ©xi 1 * * vis 2 ^ m 1 1 1> 2'-^mh7x; X627 

mg, 4.67 mmoD^U^-fe ^ ilWP K(374 mg, 4.09 mmol)fre>. ih^4 
6(l41mg, 10%)*mtzo 

m NMR (270 MHz, CDCI3) 8(ppm) : 1.99 (br s, IH), 2.21 (s, 3H), 2.33 (s, 3H), 
2.38 (s, 3H), 7.15-7.20 (m, 3H), 7.38 (m, IH), 8.90 (br s, IH) 
HSS0J4 4 (fli<&*l4 7) 

hi : mmmi(DTMihmm^ht, y? ^^>(54o mg, 

4.02 mmflDjSiVf-t-fe^ h*(369 mg, 4.04 mmoDfr^ 3'-^;VT 

-fe h7^y ^*;WW>(791 mg, 89%)^fco 

70 



WO 03/051854 PCT/JP02/12961 

S ^ #;W\*\/>(300 mg, 1.36 mmaOfr £x {h&®}4 7(316 mg, 79%) 

m NMR (270 MHz, CDCI3) 8(ppm) : 2.15 (s, 3H), 2.23 (s, 3H), 2.34 (s, 3H), 
2.37 (s, 3H), 7.01-7.09 (m, 1H), 7.19 7.30 (m, 3H), 7.90 (br s, 1H) 

HMI4 5' ab^J4 8) 

Xgl : ^JS^JlCDXgl i:^{cbT^ 4'-^5 : -;VT'fe h7i; >(536 mg, 
3.99 mmoO^i^^-'fe ^ tDVKV h*(382 mg, 4.19 mmoDfr 4'-^;i/T 
-fe h 7 aiy >=^^-fe ^ £;W^/>(767 mg, 93%)£fffc 0 
iH NMR (270 MHz, DMSO-de) 8<ppm) : 2.27 <s, 3H), 2.32 (s, 3H), 7.18 (d, J = 
7.9 Hz, 2H), 7.82 (d, J = 7.9 Hz, 2H), 7.88 (br s, 1H), 8.23 (br s, 1H), 10.15 (br 
s, 1H) 

ii 2 : H»J 1 ©xa 2fc»l^ ±fBT-|# S> ftfc 4'-^f;i/7-bh7i 
^ > = ^^-fe$^;i//^^/>(200 mg, 0.965 mmoDfr^ ft-frVl 4 8 (224 mg, 
80%)£f#fco 

*H NMR (270 MHz, DMSO-ds) 8<ppm) : 2.06 (s, 3H), 2.24 (s, 3H), 2.31 (s, 3H), 
2.36 (s, 3H), 7.13 (d, J = 8.3 Hz, 2H), 7.31 (d, J = 8.3 Hz, 2H), 8.40 (br s, 1H) 

mm\± 6 4 9) 

4.00 mmol)*<fct>*^^|-fe ^ 1l)\/)VJ K(378 mg, 4.14 mmoDfr 2'-ai^;i/7' 
D W7i; >=3^-fe 3. *;WV/>(672 mg, 71%)^#feo 

7*. J > = ^;fr-te3#;wW>(300 mg, 1.27mmol)fr£K fc-&$J 4 9 (759 mg, 
88%)£*#fc 0 

iH NMR (270 MHz, CDCI3) 8(ppm) : 1.13 (t, J = 6.9 Hz, 3H), 1.24 (t, J = 7.3 
Hz, 3H), 1.96 <s, 3H), 2.20 (m, 1H), 2.24 (s, 3H), 2.71 (m, 2H), 3.14 (m, 1H), 
7.13 (br t, J = 7.1 Hz, 1H), 7.21-7.26 (m, 2H), 7.51 (br d, J = 7.9 Hz, 1H), 8.87 
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(brs, 1H) 

H»J4 7 ({b^5 0) 

Xgl : mfoW 1 Olg 1 tmm^ bT> 2'-*h*>>7-feb7xy>(601mg, 
4.00 mmoD^cfctf^-te ^ #;WS$; K(366 mg, 4.00 mmol)fr£>. 2'-^ b3^> 
7*h7x $#/WW>(891 mg, 92%)£#fc 0 

Xg2 :nti&Ml<DZ-&2tmWL£LX, ±f3T-*#£tlfc 2'-p< h^T-fe h 
> = ^^-fe * 3tj;W1^/>(50.0 mg, 0.224 mmoDfr£> N 4b£-$J5 0(64.0 
mg, 93%)£f#fco 

*H NMR (270 MHz, CDCU) 8(ppm) : 2.08 (s, 3H), 2.29 (s, 3H), 2.45 (s, 3H), 
3.87 (s, 3H), 6.90 (br t, J = 7.3 Hz, 1H), 6.91 (br d, J = 7.3 Hz, 1H), 7.06 (br d, 
J = 7.3 Hz, 1H), 7.27 (br t, J = 7.3 Hz, 1H), 8.31 (br s, 1H) 
IWJ4 8 Wfr&*l5 1) 

Xgl :«^JlCDX@li:p]^tbT> 3'-^ h^rS/T-fe h 7x^X601 mg, 
4.00 mmol)^ «fc V^Hr ^#;Wt^ F(377 mg, 4.12 mmol)^&> 3'-^ h=^> 
7th7i; > = *-*"fe ^ *;W W>(713 mg, 58%)£f#fco 
iH NMR (270 MHz, DMSO-cU) 8(ppm) : 2.29 (s, 3H), 3.80 (s, 3H), 6.96 (br d, J 
= 7.9 Hz, 1H), 7.30 (br t, J = 7.9 Hz, IB), 7.44 (br s, 1H), 7.46 (br d, J = 7.9 
Hz, 1H), 7.94 (br s, 1H), 8.28 (br s, 1H), 10.18 (br s, 1H) 

xg2 : mmm i©xg2 tmmt ±iBt^e»nfc3 , -^h#^T-feh 

7iy>=ft-fe^;WW>(500 mg, 2.24 mmoDfr^ <b£-$j5 1(419 mg, 
71%)^^fe„ 

iH NMR (270 MHz, CDCI3) 8(ppm) : 2.10 (s, 3H), 2.30 (s, 3H), 2.34 (s, 3H), 
3.78 (s, 3H), 6.78 (br d, J = 7.9 Hz, 1H), 6.94 (br s, 1H), 7.01 (br d, J = 7.9 Hz, 
1H), 7.25 (br t, J = 7.9 Hz, 1H), 9.48 (br s, 1H) 
H»J4 9 (<H£%5 2) 

x@i :mmmi(Dj:mitmmchx, r-t ^>7-feh7iy >(362mg, 

2.41 mmol):fe«fcV?-;*"fe S*/WtS> K(225 mg, 2.46 mmol)^f> > 4'-^ b^> 
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7th7i^ > = ^"fe ^ *;WtV? >(448 mg, 83%)£*#fco 

Ig2 :|U6«l©Xg2i:igaK:t^ ±fBT^£tlfc4'-^ h^T-feh 

7x^ > = ^^-fe^*;W , ?V>(200mg, 0.896 mmoDfr^K i\j&fy5 2(248 mg, 

90%)£f#fco 

*H NMR (270 MHz, CDCla) 6(ppm) : 2.06 (s, 3H), 2.24 (s, 3H), 2.35 (s, 3H), 
3.78 (s, 3H), 6.84 (d, J = 8.6 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H), 8.56 (br s, 1H) 

mmso (it&mss) 

HI1 : USSfll 1 ©Xg 1 tmm^hX, 2'-7;WP7-fe h7x^ >(558mg, 
4.04 mmoO^i^^-b ^ *;Wt5> F(385 mg, 4.12 mmoDfr 2'-y)VtU 
7th7i; > = ^-fe ^ *;WW>(704mg, 83%)£f§fco 
iH NMR (270 MHz, DMSOde) 8<ppm) : 2.29 (s, 3H), 7.19*7.28 . (m, 2H), 
7.40-7.48 (m, 1H), 7.74-7.80 (m, 2H), 8.30 (br s, 1H), 10.34 (br s, 1H) 

7xy>=^^-fe^^;W < t^>(200mg, 0.948 mmoD^^s flj-&*5 3(l99mg, 
71%)£fifco 

iH NMR (270 MHz,CDa 3 ) 8(ppm) : 2.05 (s, 3H), 2.26 (s, 3H), 2.40 (s, 3H), 
7.01-7.12 (m , 2H), 7.23-7.31 (m, 2H), 8.68 (br s, 1H) 
H»I5 1 Mb£4&5 4) 

Igl : 1 ©I=H 1 fclsltfcfcl/tx 3'-7;i/tD7t h 7x; >(553mg, 

4.00 mmol)* <fcIF5-^-b ^ #;W^ K(372 mg, 4.07 mmoD^f>> 3'-7;i/-tD 
7tb7i7 > = -^-t-fe ^ >(772 mg, 92%)£f# fzo 

m NMR (270 MHz, DMSOde) 8(ppm) : 2.29 (s, 3H), 7.17-7.24 (m, 1H), 
7.38-7.46 (m, 1H), 7.69 (br d, J = 8.9 Hz, 1H), 7.88 (br d, J = 11.2 Hz, 1H), 
8.09 (br s, 1H), 8.31 (br s, 1H), 10.24 (br s, 1H) 

X@2 :£ffim©lS2fcH»fcl/tx ±IB-e#?)tlfc 3'-7;VtD7-b h 
7i; > = ^-4-b $^;Wn*V>(233 mg, 1.10 mmol)frS>> fli*&*5 4(242 mg, 
74%)£ftfco 
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m NMR (270 MHz, CDCla) 8(ppm) : 2.08 (s, 3H), 2.26 (s, 3H), 2.35 (s, 3H), 
6.92-6.99 (m, 1H), 7.07-7.13 (m, 1H), 7.18 7.22 (m, 1H), 7.28-7.34 (m, 1H), 
8.54 (brs, 1H) 
H»J5 2 5) 

Xigl :H»JlCDXigl^^fcbT, 4'-7;VtD?t h7i^ >(553mg, 

4.00 mmoDiScfctf^-fe ^ *;W\'i? H(376 mg, 4.11 mmoOfr 4'- 7^ P 

T-fe h 7 >=tt"b ^ #;WV/>(769 mg, 91%)£*§fco 

Xg2 : HJS0!1 1 ©i§2 £l3j£|fcrbT\ ±fST-*§S>ft;fc 4'-7;i/tD7t h 

7xy >=^-fe ^5b;WV7>(208mg, 0.986 mmoO^^x -fb^5 5(251mg, 

86%)£#fco 

iH NMR (270 MHz, CDCI3) 8(ppm) : 2.14 (s, 3H), 2.22 (s, 3H), 2.36 (s, 3H), 
6.98-7.05 (m, 2H), 7.38-7.44 (m, 2H), 8.09 (br s, 1H) 
H»J5 3 «tS-£rtl5 6) 

Xigl :HJ£^Jl©X^li:^ttT> 2'-7DD7t h 7x^X344 mg, 
2.23mmol)*3ck^^-fe^^>'W^ K(l94mg, 2.12 mmoDfr^ 2'-^Pn7 
th7i; > = ^^-fe K-t)WJ>(S62 mg, 58%)£f#fco 

xg 2 : rnmm 1 2 tmmt tx> ±fa-et#e> nfc 2'-7DD^-bh7x 

7>=ftH2^MAV >(200 mg, 1. 14 mmoDfr £ , 5 6 (347 mg, 97%) 

m NMR (270 MHz, CDCla) 8(ppm) : 1.98 (s, 3H), 2.23 (s, 3H), 2.38 (s, 3H), 
7.22-7.27 (m, 2H), 7.37-7.45 (m, 2H), 9.05 (br s, 1H) 
fH&S0>J5 4 «b^5 7) 

H»J 8 tmW& LX. mMm 5 3 T'# £ ftfcffr&tf 5 6 (200 mg, 1.14 mmol) 
frio, 5 7 (347 mg, 97%)£f#fco 

m NMR (270 MHz, CDCla) 5(ppm) : 1.35 (t, J = 6.9 Hz, 3H), 2.25 (s, 3H), 2.30 
(s, 3H), 2.40 (s, 3H), 3.91-3.93 (br s, 2H), 7.22-7.28 (m, 2H), 7.38-7.42 (m, 2H) 
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x^i :mmmi(DJimitnm^hx, 3'-^DD7tb7i;>(3i9 m gl 

2.06 mmoD&.fcV^-'fe S*/Wt$> H(l88 mg, 2.06 mmoDfr^ 3'-^DD7 

■fe h y 1; >=^*-fe ^ *;W^>(211 mg, 45%)£|#fco 

X@2 :Hlte«ll0Xg2i:HatbT^ ±faT-^?>tlfe3'-^DD7-fe 

y > = ^-fe 5. i))WVj >(200 mg, 1.14 mmol)fr£>, 5 8 (347 mg, 97%) 

m NMR (270 MHz, CDCk) 8(ppm) : 2.01 (s, 3H), 2.19 (s, 3H), 2.25 (s, 3H), 
7.29-7.41 (m, 4H), 11.68 (br s, 1H) 

mmms6 (^59) 

XSl : mnMKDJLUltmnfcLX, A'-?UU7*. Y7 m;>(344 mg, 
2.23 mmoD&itf^-fe XilJUK*? Ml94 mg, 2.06 mmoDfrk, 4'-^OD7 
■feh7i; >=3^-fe ^ #;W\*\/>(362 mg, 58%)£|#fco 

xn 2 : mmm 1 oxg 2 tmmz tx\ ±fa-c**6 tifc 4'-^PD7-tzh7x 

y> = ^^-b^ A;1/M^>(164 mg, 0.720 mmol)^5>> flj-£%5 9(193 mg, 
86%)£?#£o 

iH NMR (270 MHz, CDCk) 8(ppm) : 2.11 (s, 3H), 2.23 (s, 3H), 2.24 (s, 3H), 
7.30 (d, J = 8.6 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H), 8.34 (br s, 1H) 

181 :^fiH«ll©xaii:Htltt^ 2' - 7*D^e T-fe h 7x^X415 mg, 
2.08 mmol) *J it^^^-fe ^ */W*$> K(l90 mg, 2.08 mmoDfr 2'-7*D : E7 
th7i; >=^^-b ^ *;WV,/>(392 mg, 69%)^#fco 
m NMR (270MHz, DMSO-de) 8(ppm) : 2.28 (s, 3H), 7.29-7.76 (m, 5H), 8.25 
(br s, 1H), 10.35 (br s, 1H) 

X*12 : H»Jl©X^2h|SI^tbT. ±IBT't#e.nfc2 , -7D^T-fe F7i 
J > = ^^-fe ^*;Wt^>(254 mg, 0.933 mmoDfr^ flj-£$J 6 0(328 mg, 
99%)£f#fco 

m NMR (270 MHz, CDCI3) 8(ppm) : 2.01 (s, 3H), 2.23 (s, 3H), 2.38 (s, 3H), 
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7.13 (br t, J = 7.6 Hz, 1H), 7.30 (br t, J = 7.6 Hz, 1H), 7.47 (br d, J = 7.6 Hz, 
1H), 7.62 (br s, J = 7.6 Hz, 1H), 8.86 (br s, 1H) 

mmms 8 «b-&« d 

Igl : lOIgl tm^LX, 2'-kKP3f$/T-teh7xy>(544 

mg, 4.00 mmoDifc itf^-fe ^ K(377 mg, 4.12 mmoDfr 2 '- 1 h* 

D * h 7 x J > = 5. i> )W W > (649 mg, 78%) . 
m NMR (270 MHz, DMSO-de) 8(ppm) : 2.31 (s, 3H), 6.85 (br t, J = 7.0 Hz, 
1H), 6.88 (br d, J = 7.0 Hz, 1H), 7.25 (br t, J = 7.0 Hz, 1H), 7.50 (br s, 1H), 
7.53 (br d, J = 7.0 Hz, 1H), 7.81 (br s, 1H), 8.10 (br s, 1H), 10.35 (br s, 1H) 

xg 2 : mmm 1 oxg 2 1 nK& ut> ±ibt*^ & 2 1 h* p v 

7i; >=^-fe^*;W^>(233 mg, 1.10 mmo])fr£N flj-&$l6 1(322 mg, 
70%)£f#fco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.04 (s, 3H), 2.06 (s, 3H), 2.23 (s, 3H), 
2.24 (s, 3H), 7.12 (br d, J = 7.6 Hz, 1H), 7.23 (br t, J = 7.6 Hz, 1H), 7.35 (br t, 
J = 7.6 Hz, 1H), 7.39 (br d, J = 7.6 Hz, 1H), 10.20 (br s, 1H) 

xgi :mmmi<DJLmihnWi^-c, z'-MYv^t/T^v? x^>(546 

mg, 4.01 mmol)43«kt5^^-fe ^ K(379 mg, 4.15 mmoDfr£> 3'- fc h* 

D^iXT-b h 7 x y >=^;tf-fe ^ ^;W^>(654mg, 78%)£f#fco 

X@2 : H»J 10Xg2 i:TOfc:tt^ ±fBT-f#5>ftfc3'-t h*D=^>T-te h 

7x; >=^*"fe ^#;WW>(262 mg, 1.25 mmol)fr£>> lt&%!}6 2(351 mg, 

84%)£f#fco 

*H NMR (270 MHz, DMSO-de) 8(ppm) : 1.96 (s, 3H), 2.27 (s, 3H), 2.28 (s, 3H), 
2.34 (s, 3H), 7.07 (br d, J = 8.4 Hz, 1H), 7.15 (br s, 1H), 7.32 (br d, J = 8.4 Hz, 
1H), 7.33 (br t, J = 8.4 Hz, 1H), 9.24 (br s, 1H) 
HSte0lJ6O (tfs#»6 3) 

xig 1 : mMM 1 ©x=g 1 tm&Z. bT\ 3'-fc Fnap^>X7;i/rb h*(488 
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mg, 4.00 mmoDiS <fc V^-fe ^ K(378 mg, 4.15 mmal)fr6> 3'- b h* 

U^-i/^yXT^M K=^Mz ^ */W1Vf><732 mg, 88%)£f#fco 

*H NMR (270 MHz, DMSOde) 8(ppm) : 6.80 (m, 1H), 7.13 (br s, 1H), 7.19 (m, 

2H), 7.87 (br s, 1H), 7.96 (s, 1H), 8.14 (br s, 1H), 9.56 (br s, 1H), 11.35 (br s, 

1H) 

IS 2 : mMMKO-zMZhmfflzXsT, J:IBT^e)^fe3 , -fc Fd*^>X 
T;i/^b h*=^^-b^*;WNV>(300 mg, 1.43mmol)^f)^b-&^6 3(322 mg, 
70%)£^fco 

m NMR (270 MHz, DMSO-de) 8(ppm) : 2.18 (s, 3H), 2.25 (s, 3H), 2.28 (s, 3H), 
6.86 (s, 1H), 7.04 (br d, J = 7.4 Hz, 1H), 7.05 (s, 1H), 7.19 (br d, J = 7.4 Hz, 
1H), 7.31 (br t, J = 7.4 Hz, 1H), 8.16 (br s, 1H) 

mmms 1 Mb£*i6 4) 

igl : loigl fcHttfcb-^ 4'-b Knap>>T-fe b7 z; >(544 

mg, 4.00 mmoD&itf ^ *Wt> K(387 mg, 4.25 mmoDfr ^ 4'— b F 

D#i/T-b h 7i; $jb/WW>CB80 mg, 99%)£f#fco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.23 (s, 3H), 6.75 (d, J = 8.5 Hz, 2H), 

7.76 (d, J = 8.5 Hz, 2H), 7.78 (br s, 1H), 8.14 (br s, 1H), 9.75 (s, 1H), 10.05 (s, 

1H) 

IS 2 : fgffliftl 1©X@2 fcHWfcl/T,, ±IBT-?#£*ifc 4'-b Kn^>7-b h 
7i; >=^t-fe^#;WV/>(202mg, 0.965 mmol)fr^ ^$36 4(199 mg, 
61%)^#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.15 (s, 3H), 2.22 (s, 3H), 2.23 (s, 3H), 
2.29 (s, 3H), 7.07 (br d, J = 8.6 Hz, 2H), 7.43 (br d, J = 8.6 Hz, 2H), 7.99 (br s, 
IH) 

HK&0IJ6 2 Wb<&»6 5) 

Igl : mmWlOZMl tmmthX, 2'-=.bP7Mzb:7x,>>(673 mg, 
4.08 mmoDfeck^^-fe ^ *>W^ h*(365 mg, 3.99 mmoO^f,, 2'-- hD7 
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tb7i; >=^-^-b ^ V/>(785 mg, 81%)£f#fc 0 
m NMR (270 MHz, DMSO-d 6 ) 8(ppm) : 2.27 (s, 3H), 7.32 (br s, 1H), 7.60-7.68 
(m, 1H), 7.72-7.79 (m, 2H), 7.96 (br d, J = 7.9 Hz, 1H), 8.31 (br s, 1H), 10.52 
(brs, 1H) 

:«#ll©Xg2h|Hjti£LT\ ±B3T*f# f,tlfc2'-^hD7izh7i 
J * jb;Wt\/><431 mg, 1.81 mmoDfr £ N ft-£$J 6 5 (548 mg, 94%) 

>H NMR (270 MHz, CDCla) 8(ppm) : 2.04 (s, 3H), 2.07 (s, 3H), 2.23 (s, 3H), 
7.49-7.71 (m, 4H), 11.73 (br s, 1H) 
H»6 3 Mb<&»6 6) 

Xgl : mMMKDJiUl tmm^LXs 3'-^hD7-feh7iy>(661 mg, 
4.00 mmoDifc «fctF^-fe ^ #;W1S? h*(370 mg, 4.05 mmoDfr 3' — — hD7 
■fe h 7 x J >=n-k * #;WW>(910 mg, 75%)£*#fc 0 
m NMR (270 MHz, DMSOde) S(ppm) : 2.37 (s, 3H), 7.67 (br t, J = 7.9 Hz, 
1H), 8.16 (br s, 1H), 8.23 (br d, J = 7.9 Hz, 1H), 8.40 (br s, 1H), 8.43 (br s, J = 
7.9 Hz, 1H), 8.61 (br s, 1H), 10.40 (br s, 1H) 

x§2 :^J|g^J10X@2i:^t:b^ _tiBT?&&ftfc 3'-- h D7t h 7i 
y >=3^"fe ^ *;W^y>(506 mg, 2.12 mmol)#£> N fc&fo 6 6(409 mg, 60%) 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.15 (s, 3H), 2.25 (s, 3H), 2.40 (s, 3H), 
7.53 (br t, J = 8.3 Hz, 1H), 7.73 (br d, J = 8.3 Hz, 1H), 8.15 (br d, J = 8.3 Hz, 
1H), 8.30 (brs, 2H) 
Hitifll 6 4 (^6 7) 

Xgl : |£§£0!] 1 ©X^i 1 h hXs 4*--hD7-feh7x;>(350 mg, 
2.12 mmoD&itf^r-te ^ *;Wt$J K(l95 mg, 2.13 mmoDfr £ N 4'-- YU? 
•fe h 7x;>=?tt ^ *;WW>(475 mg, 94%)£*#fc 0 
XS 2 : $%0!l 1 ©If 2 fcRliKfc UT> ±I3T-f#£ ftfc 4 h d T-fe h 7 x 
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J > = tt* ^ * ;W ^ V* X397 mg, 1 .67 mmoDfr t, N 6 7 (2 16 mg, 40%) 

*H NMR (270 MHz, CDCI3) 8(ppm) : 2.15 (s, 3H), 2.24 (s, 3H), 2.38 (s, 3H), 
7.59 (d, J = 8.6 Hz, 2H), 8.20 (d, J = 8.6 Hz, 2H), 8.30 (br s, 1H) 
^»J6 5 0fb-&$l6 8) 

^3S#I5 8T-^^tlfc{b^j6 1(118 mg, 0.352 mmoD£p< # ^ -;K5 mL) 
fc#f#U IKK* U £A(200mg, 1.48 mmaO&iQiU gMT* 10 #f§jf#bfc 0 

«j:t>* 1 mdWL««ftiip*T»*bfc. ^«si*sa?piM{b^- h u 't>ij&mxw* 

— ;K3 mUtzttPU ^Mio ml^^ip^ £D 

fclSS*i*9lU 3£A8bTtfi'&»6 8(96.9 mg, 94%) £^fc 0 
iH NMR (270 MHz, DMSO-cU) 8(ppm) : 1.98 (s, 3H), 2.23 (s, 3H), 2.35 (s, 3H), 
6.72 (br t, J = 7.6 Hz, 1H), 6.83 for d, J = 7.6 Hz, 1H), 6.88 (br d, J = 7.6 Hz, 
1H), 7.10 (br t, J = 7.6 Hz, 1H), 9.95 (br s, 1H), 11.45 (br s, 1H) 
«0»J6 6 (fls£4&6 9) 

^JS^J6 5 fcl^lfcb-^ 9^#£tljMbl^6 2(140 mg, 0.417 

mmoDfr^ flj"&4&6 9(101 mg, 82%)<£rf#fc 0 

!H NMR (270 MHz, DMSOde) 8(ppm) : 2.01 (s, 3H), 2.18 (s, 3H), 2.23 (s, 3H), 
6.66 (br t, J = 7.9 Hz, 1H), 6.69 (br s, 1H), 6.76 (br d, J = 7.9 Hz, 1H), 7.13 (br 
t, J = 7.9 Hz, 1H), 9.46 (br s, 1H), 11.60 (br s, 1H) 
«0!16 7 Ofb-^7 0) 

H»J 6 5 £ IT, HJfcfll 6 1 am h tlltit&to 6 4 (HO mg, 0.328 

mmoDfr £k fb^ 7 0 (88 mg,.91%)£|# tz 0 

m NMR (270 MHz, CDCh) 8(ppm) : 2.00 (s, 3H), 2.16 (s, 3H), 2.23 (s, 3H), 
6.71 (d, J = 8.6 Hz, 2H), 7.15 (d, J = 8.6 Hz, 2H), 9.48 (br s, 1H), 11.6 (br s, 
1H) 
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xg i : mmm 1 ©x;g 1 tmmt bx\ 3 -T^^y^j- v u ;Kssi m g , 

4.00 mmoDj3«t^^-fe ^ *;Wty h*(370 mg, 4.05 mmoDjIP^ V-^/TJ 7 
■thy^y >=3^-fe ^ *;Wty>(863 mg, 99%)£*#fco 
X@2 :^»l©xa2i:^HbT> ±f3T-^£tlfc3*-*/7V:P-fe h7i 
J K *;W W >(300 mg, 1.34 mmoDfr^ <t&&D 7 1 (274 mg, 68%) 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.08 (s, 3H), 2.26 <s, 3H), 2.36 (s, 3H), 
7.46 (m, 1H), 7.56 (m, 1H), 7.68 (m, 1H), 7.71 (br s, 1H), 8.73 (br s, 1H) 
HIS^J6 9 «b^7 2) 

x@ 1 : Hifcfll 1 ©Xg 1 tlil^H bT\ 4 W- h U ;K290 mg, 

2.0 mmol)^ i^^-fe ^ *;Wn*^ K(l85 mg, 2.02 mmol)fr 6> N 4'-^>7;7-fe 
b 7 ^ #;W\V>(430 mg, 9&%)*mtco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.30 (s, 3H), 7.82 (d, J = 8.4 Hz, 2H), 
8.12 (br s, 1H), 8.14 (d, J = 8.4 Hz, 2H), 8.40 (br s, 1H), 10.51 (br s, 1H) 

x^2 : mmm i©x@2 tmntLx, ±mxn^nt^r-^TJT-^Yy^ 

J y ^ #;W1V >(380 mg, 1.74 mmoDfr^ fb-£$J 7 2(494 mg, 94%) 

m NMR (270 MHz, DMSO-de) 6(ppm) : 2.01 Cs, 3H), 2.18 (s, 3H), 2.31 (s, 3H), 
7.54 (d, J = 11.7 Hz, 2H), 7.81 (d, J = 11.7 Hz, 2H), 11.73 (br s, 1H) 
H»7 0 «bl^7 3) 

I§1 :»m©xm £|!^£LT\ 3'- h 'j7MP^^7t h7iy 
>(765 mg, 4.07 mmoD&^TJ^^-fe 5. £;W\*^ H(370 mg, 4.05 mmoDfr £>x 3' 
- hU^^D^^l/T-fe h7x^ > = ^^-fe^^>>W^^>(888 mg, 63%)£*§ 

Xi@2 : HJ&m©XlM2 ^$£b-^ ±!3T*#£>ftfc 3'- h U yMu^ 
)l7-£ h7x^ >=^^-fe^*;W?y>(300 mg, 1.15 mmoDiiP?), -fb^t>73 
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(270mg,68%)£|#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.01 (s, 3H), 2.27 (a, 3H), 2.37 (s, 3H), 
7.43 (br t, J = 7.6 Hz, 1H), 7.52 (br d, J = 7.6 Hz, 1H), 7.63 (br d, J = 7.6 Hz, 
1H), 7.65 (br s, 1H), 8.89 (br s, 1H) 
HJS0J7 1 «bl^7 4) 

Xig 1 : 1 Olg 1 fcHU^fc bT> 2 -T-fe?-;i/£m#^(381 mg, 4.17 

mmol)43 i^^-fe ^ iJfUW K(381 mg, 4.17 mmoDfr^ 2'-#;i/#=^>7' 
th7xy > = 5=-2l-fe 5. #;WN*\/>(489 mg, 52%)£^fco 

7i; >=5=-^-fe^*;WW>(363 mg, 1.53 mmoDfr^ fc&%)7 4(313 mg, 
64%)^|ffeo 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.04 (s, 3H), 2.29 (s, 3H), 2.38 (s, 3H), 
3.20-3.30 (br s, 1H), 7.88-8.15 (m, 3H), 8.32-8.33 (br m, 1H) 
H^J7 2 Wb^4»7 5) 

xgi : nmm ioigi tmm^vx, 2\ 6'-^ h^>7^h7^y> 

(606 mg, 3.98 mmol)^ <k V^-fe ^ ItJUrtS? H(374 mg, 4.09 mmoOfr^N 2', 
6 h h 7i;>=m 3; >(747 mg, 83%)£f#fco 
iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.09 (s, 3H), 3.77 (s, 6H), 6,80 (d, J = 
8.2 Hz, 2H), 7.44 (t, J = 8.2 Hz, 1H), 7.83 (br s, 1H), 8.04 (br s, 1H), 8.31 (br s, 
IB) 

Ig2 :HJII«ll0XS2kraat:b^±l37f»6ti&2*, 6'-^ h*S>7 
-fe > = ^-fe^*;WW>(363 mg, 1.61 mmo])a>&, ^» 7 5(441 

mg,89%)£#fco 

iH NMR (270 MHz, CDCla) 6(ppm) : 2.02 (s, 3H), 2.21 (s, 3H), 2.51 (s, 3H), 
3.78 (s, 6H), 6.53 (d, J = 8.5 Hz, 2H), 7.15 (t, J = 8.5 Hz, IH), 8.70 (br s, IH) 

£SJ(K0!I7 3 Mb#to7 6) 

HI : Hffiftl loxgl £|§tii£bT. 3', 5'-3>fc KD+SOMs h7 z; > 
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(613 mg, 4.03 mmaO^iTJ^^-fe ^ M376 mg, 4.11 mmaDfr ^ 3', 

5'-S^b K h 7 1; A;W1V>(707 mg, 78%)£fifc„ 

iH NMR (270 MHz, DMSO-de) 6(ppm) : 2.20 (s, 3H), 6.25 (br s, 1H), 6.69 (br 
s, 2H), 7.64 (br s, 1H), 8.26 (br s, 1H), 9.29 (br s, 2H), 10.19 (br s, 1H) 
X^2 : f&mi®X&2b\m£LZ> ±fBT*#£*ifc3', 5'-^h Hd^> 
T-fe h7i;>=^t^ >t7;W^>(622mg,2.76mmoD^e»^b-^!l7 6(591 
mg, 69%)£f#fco 

m NMR (270 MHz, CDCk) 8(ppm) : 2.01 (s, 3H), 2.17 (s, 3H), 2.18 (s, 3H), 
6.10 (br s, 1H), 6.16 (br s, 2H), 9.27 (br s, 2H), 11.59 (br s, 1H) 
H»7 4 tfb*4&7 7) 

(606 mg, 3.98 mmol)* «k tf^f-fe ^ *;Wt$? h*(374 mg, 4.09 mmoDfr 3 
4'-5>h KD^r^T-fe h 7i;> = W ^ >b;W^y>(747 mg, 83%)£f#fco 
iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.20 (s, 3H), 6.72 (br d, J = 8.3 Hz, 
1H), 7.18 (br d, J = 8.3 Hz, 1H), 7.29 (br s, 1H), 7.65 (br s, 1H), 8.18 (br s, 2H), 
9.09 (br s, 2H), 10.09 (br s, 1H) 

Xig 2 : £%0J 1 OJLU 2 £ H0*ifc bt N JilBT'ff & ttfc 3 4'-^tI*D^> 
7*. h7i7 >=^-fe^*;Wty>(363mg, 1.61 mmoD^^s-fb^? 7(441 
mg, 89%)£*|fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.01 (s, 3H), 2.06 (s, 3H), 2.20 (s, 3H), 
6.62 (br t, J = 7.6 Hz, 1H), 6.66 (br d, J = 8.2 Hz, 1H), 6.71 (br s, 1H), 8.93 (s, 
1H), 8.97 (s, 1H), 11.56 (br s, 1H) 

XSl :Hafi^Jl©xeifcra«fcbTN 2', 4'-^^;i/T-feh:7x;>(598 
mg, 4.04 mmoO^ck^^-fe^TJ^M^ K(366mg, 4.00 mmol)^^ N 2', 4'- 

ittmr-k h7x; ^*;wtvJ>(iio mg, i2%)£f#fc 0 
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h7 3iy> = ^5j-fe^*;W^\;>(l00 mg, 0.452 mmol)^^. <b^7 8(107 
mg, 77%)%mco 

m NMR (270 MHz, CDCla) 8(ppm) : 2.16 (s, 3H), 2.21 (s, 3H), 2.35 (s, 3H), 
6.92 (d, J = 7.9 Hz, 1H), 7.07 (d, J = 7.9 Hz, 1H), 8.22 (br s, 1H) 
H»7 6 Ub-&«7 9) 

Igl :h K7$»— **Q*(1.00 mL, 20.6 mmoDOT-fe h UM5.00 mL) 
^fc7»J;W h(2.00 mL, 20.4 mmoO^Sn^s 60°CT* 30 

«BtUfcH»*<6J»UT 4 -7 U/b*-3tts 3. *;W^S? h*(l.22 g, 46%)£f#fco 
iH NMR (270 MHz, DMSOde) 8(ppm) : 4.11 (t, J = 5.3 Hz, 2H), 4.47 (br s, 
2H), 5.03 (d, J = 12.3 Hz, 1H), 5.08 (d, J = 19.1 Hz, 1H), 5.86 (m, 1H), 7.88 (br 
s, 1H), 8.70 (br s, 1H) 

Ig 2 : HJS^J 1 ©X© 1 tmWUZ Its 7-feh7z; >(1.09 mL, 9.34 mmoD 
*5J:V±flBl?»&*lfc4 -TU;i/^3j-fe^*;W^ Kl.22 g, 9.31 mmoDfr^ 
7-bh7i/'>=4-7U ^ #;W W >(1.74 g , 80%)%ntz o 

m NMR (270 MHz, DMSO-de) 6(ppm) : 2.31 (s, 3H), 4.25 (t, J = 5.8 Hz, 2H), 
5.10 (d, J = 10.5 Hz, 1H), 5.18 (d, J = 17.5 Hz, 1H), 5.91 (m, 1H), 7.37-7.42 (m, 
3H), 7.91-7.94 (m, 2H), 8.61 (t, J = 6.0 Hz, 1H), 10.3 (br s, 1H) 

x@3 : ±m"znt>titz7-k h7i; > = 4 -7 > u;i/5 : -^-fe^*;wN*y>(30 

mg, 0.11 mmoD££PD5frH/A(0.5 mDfC&^U ^bT-fe^MO.17 mL, 2.32 
mmolX \f. U ^ X0.190 mL, 2.31 mmol)£in;^ ^MT* 5 B§fSJft#bfco KM 

1: 2 m 0 yL ym\h± y u •> A7jc*at*jp*x mm^mrmm l^o *r*8js&ts 

ftJMb7 ? > ; E-'7A7j<^ iafP^b^hU»>A7j<MT-^Lfc^ »M 

7-<-(@^mx^;i//n-^-b-> = l/2){c:T)iiSiU <b^»7 9(25 mg, 89%) 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.26 (s, 3H), 2.27 (s, 3H), 2.36 (s, 3H), 
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4.47-4.53 (m, 2H), 5.24 (d, J = 17.3 Hz, 1H), 5.29 (d, J = 10.5 Hz, 1H), 5.91 (m, 
1H), 7.20-7.45 (m, 5H) 
FAB-MS (m/z) : 318 (M + +l) 
IWJ7 7 «b-&«8 0*«tV8 1) 

xa 1 : HJfefll 7 6 ©Xig 3 £ bT\ H»J 7 6 ©Xg 2 T'^£> ftfcT'-fe 
h7xy>=4-TU K jjfrt^J >(694 mg, 2.97 mmolX JftflW V 

U M0.63 mL, 5.97 mmol) * «fc If U 5> >(0.43 mL, 5.26 mmoDfr £ ^ ib&® 8 
0(42mg,5%)£^fc o 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.10 (d, J = 6.8 Hz, 3H), 1.13 (d, J = 6.9 
Hz, 3H), 2.39 (s, 3H), 3.25 (quin., J = 7.0 Hz, 1H), 3.84-4.00 (m, 3H), 5.19 (d, J 
= 10.2 Hz, 1H), 5.26 (d, J = 17.2 Hz, 1H), 5.93 (m, 1H), 7.20-7.49 (m, 5H) 

ig2 : mmmi stmm^Lx, ±t^m^ntz^^8 0(623 mg, 2.05 

mmo])i:Mb 7 -fe 3^1/(0.59 mL, 8.30 mmol) 43 £1? tT U V X0.77 mL, 8.28 
mmoDfr^ flj-^8 l(527mg,74%)£t#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.10 (d, J = 6.9 Hz, 3H), 1.12 (d, J = 6.9 
Hz, 3H), 2.27 (s, 3H), 2.34 (s, 3H), 3.21 (quin., J = 6.9 Hz, 1H), 4.51 (br s, 2H), 
5.25 (d, J = 17.2 Hz, 1H), 5.30 (d, J = 10.7 Hz, 1H), 5.93 (m, 1H), 7.20-7.42 (m, 
5H) 

AP-MS (m/z) : 346 (M + +l) 
90SM7 8 Ofb-^8 2) 

mm 7 6 ©x@ 3 tmmtz tt% i ©xg iT§f»timh7iy 

>=^-3j-b*3fj;W1\;>(306 mg, 1.59 mmolX ^D^^n'J K(0.40 mL, 
3.21 mmol)*5<kt) f trU^>(0.26 mL, 3.22 mmol)frS>> tfj-&$»8 2(269 mg, 
47%)£f#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.29 (s, 9H), 1.30 (s, 9H), 2.35 (s, 3H), 
7.20-7.46 (m, 5H), 7.90 (m, 1H) 
AP-MS (m/z) : 360 (M + -l) 
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nmm 7 9 at^m s 3 & 8 4) 

x@ 1 : nmm 1 2 fciroc lxs mm 1 8 -wfeftfefc^* 2 1 a.oo g, 

2.88 mmoDfr fc^m 8 3 (537 mg, 67%)£*#fco 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.12 (d, J = 6.9 Hz, 3H), 1.14 (d, J = 6.9 
Hz, 3H), 2.39 (s, 3H), 2.91 (d, J = 4.9 Hz, 3H), 3.30 (m, 1H), 3.90 (br, 1H), 
7.20-7.43 (m, 5H) 

X@2 : HWJ 1 5 tmWiK. Its ±IB-e#^tlfe<b-&tl8 3(536 mg, 1.93 
mrnolX MiT-feT-MO^ mL, 3.87 mmoDfe 'J ^ X0.32 mL, 3.90 
mmoDfr £k {b-^> 8 4 (233 mg, 38%)£t#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.12 (d, J = 6.9 Hz, 3H), 1.14 (d, J = 6.9 
Hz, 3H), 2.28 (s, 3H), 2.34 (s, 3H), 3.28 (quin., J = 6.9 Hz, 1H), 3.46 (br s, 3H), 
7.20-7.43 (m, 5H) 
FAB-MS (m/z) : 320 (M++l) 

*mftffi (CieH2iN 3 0 2 S) : mM(%) C; 60.16, H; 6.63, N; 13. 15, fMHB(%) C; 
60.27, H 6.73, N; 13.20 
H»J8 0 «bl§r$>8 5) 

1 <DJM 2 ^HHIfc Its .mmm 1 ©xa 1 Ti#£ titzT* F7i;> 
=^^-fe^*;W^\/>(517 mg, 2.68 mmol)*J ^T^fcTk-f VSS^(2.22 mL, 13.4 
mmoDfr£, <b^tl8 5(176 mg, 20%) £f#fc 0 

'H.NMR (270 MHz, CDCla) 8(ppm) : 1.09 (d, J = 2.6 Hz, 3H), 1.12 (d, J = 2.6 
Hz, 3H), 1.21 (d, J = 2.6 Hz, 3H), 1.23 (d, J = 2.6 Hz, 3H), 2.37 (s, 3H), 2.50 
(quin., J = 6.9 Hz, 1H), 3.20 (quin., J = 6.9 Hz, 1H), 7.20-7.48 (m, 5H), 7.98 
(br s, 1H) 

AP-MS (m/z) : 334 (M + +l) 

Ttmfrtir (Ci7H2aNa02S) : HSMg(%) C; 61.23, H; 6.95, N; 12.60, stni&<%) C; 
61.22, H; 6.93, N; 12.63 
mmmsi «b^8 6:fc<i;tF8 7) 
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=^^-fe 5. *;WnV>(1.01 g, 5.22 mmolX ffifrJ VB»(l.73 mL, 10.4 mmol) 
43«fclFt:U^>(0.84mL, 10.4 mmol) frf> x -fb^8 6(588 mg,43%)£f#fco 
m NMR (270 MHz, CDCla) 8(ppm) : 1.09 (d, J = 6.9 Hz, 3H), 1.11 (d, J = 6.9 
Hz, 3H), 2.40 (s, 3H), 3.21 (quia., J = 6.9 Hz, 1H), 4.12 (br s, 2H), 7.20-7.40 
(m,5H) 

X@2 : H»J 1 5 tmmt It, _tiBT*&£*lfcfb'&$j8 6(256 mg, 0.97 
mmoD:fcJ;T>*fck@1^(0.46 mL, 4.88 mmoDfr^ ih&%)8 7(47 mg, 16%)£f# 

iH NMR (270 MHz, CDCI3) 8(ppm) : 1.19 (d, J = 6.9 Hz, 3H), 1.20 (d, J = 6.9 
Hz, 3H), 2.25 (s, 3H), 2.38 (s, 3H), 2.47 (quin., J = 6.9 Hz, 1H), 7.20-7.50 (m, 
5H) 

!*MI8 2«bl!rtJ8 8) 

mmmi 5 ^h^lt, hi^ii iT-t#e»ti^b^i 4(502 mg, 2.14 

mmoD&ckt^TM' VMU.77 mL, 10.7 mmoO^^s <b^J 8 8(53 mg, 8%) 

iH NMR (270 MHz, CDCb) 8(ppm) : 1.20 (d, J = 6.9 Hz, 3H), 1.22 (d, J = 6.9 
Hz, 3H), 2.24 (s, 3H), 2.38 (s, 3H), 2.48 (quin., J = 6.9 Hz, 1H), 7.20-7.46 (m, 
5H), 8.08 (br s, 1H) 
AP-MS (m/z) : 306 (M++1) 

mmm8 3 «b^8 9) 
mmmi 5 tmrn^vx, mmmi lxm^titzit^i 4(303 mg, 1.29 

mmoD N *st7 P^># P U K(0.32 mL, 2.59 mmol);fc £t>*fcf V V 

X0.21 mL, 2.60 mmoDfr £k <t&®) 8 9 (274 mg, 64%)£f#fc 0 

m NMR (270 MHz, CDCla) 8(ppm) : 1.50-1.95 (m, 8H), 2.24 (a, 3H), 2.38 (s, 

3H), 2.65 (quin., J = 7.9 Hz, 1H), 7.20-7.45 (m, 5H), 8.04 (br s, 1H) 

AP-MS (m/z) : 330 (M + -l) 
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7Gfft##r (Ci7H2iN 3 O2S-0.4H2O) : H«Hil(%) C; 60.30, H; 6.49, N; 12.41, ffj* 
<!(%) C; 60.45, HJ 6.49, N; 12.05 
mi&mS 4 «b-&^9 Oi3«J:V9 1) 

ig i : hjsai 1 1 tmm^ bT, i ©is i TzmbtitzT* h7i;> 

)VJVJ>(B07 mg, 2.63 mmolX *R*>f mL, 5.30 

mmol):i3 < fctff U S»(0.43 mL, 5.26 mmol)fr£ N flj-^fe 9 0(123 mg, 13%)£f# 

iH NMR (270 MHz, CDCls) 8(ppm) : 0.82-1.00 (m, 6H), 2.12 (quin., J = 6.6 
Hz, 1H), 2.38 (s, 3H), 2.45 (d, J = 7.7 Hz, 2H), 4.34 (br, 2H), 7.20-7.48 (m, 5H) 
X@2 :H»J1 5 tmm^LX, ±BT?#6nfcflS'&«9 1(105 mg, 0.38 
mmolX JSft>f V^U;Ko:08 mL, 0.76 mmoD^iTJ* £ U ^>(0.06 mL, 0.80 
mmoDfr^ {b^9 l(l28mg,98%)£t#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 0.92 (d, J = 6.6 Hz, 1H), 0.93 (d, J = 6.6 
Hz, 1H), 1.18 (d, J = 3.3 Hz, 1H), 1.21 (d, J = 3.3 Hz, 1H), 2.13 (quin., J = 6.6 
Hz, 1H), 2.38 (s, 3H), 2.39-2.56 (m, 4H), 7.20-7.48 (m, 5H), 8.15 (br s, 1H) 

maims 5 «b<&*9 2) 

Igl :7th7i^ >(4.00 mL, 34.3 mmoDO^y -;Kl5 mDgit:, b h* 
5^>-7K*Qtl(6.67mL, 138 mmol)£;&D;U 4 l$|f3ftfM6ftbfe. Kl^^ 

Hz b 7 x y t h*7 ^>(5.39 g, ~100°/o)£f#fc 0 

m NMR (300 MHz, CDCla) 5(ppm) : 2.00 (s, 3H), 5.34 (br s, 2H), 7.22-7.60 
(m, 5H) 

13C NMR (300 MHz, CDCla) 8(ppm) : 11.3, 125.1, 127.7, 127.9, 139.1, 146.7 
X@2 : ^i/TymT>^^M3A0 g, 44.6 mmoDO^-fe h >(20 mL)ii 
{C, ^fbT-fc 3^1/(2.80 mL, 37.1 mmoD^fiP^., 70°CT* lO^M^bfco 
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^t±|3trff ^tlfeT-feh73i^> = tK7^ >(5.36 g, 40.0 mmoD^inx., 20 

^7 7>f-(^x^;i//n-^W> = l/2)tCT5li®U T-fe h7i; >=4 
-^•fe^^-^-fe $ #;WW >(l48mg, 2%)£f#fco 

!H NMR (300 MHz, DMSOde) 8(ppm) : 2.15 Cs, 3H), 2.28 Cs, 3H), 7.47-7.51 
(m, 3H), 7.56-7.59 (m, 2H), 11.6 (br s, 1H), 13.6 (br s, 1H) 
Xg3 :H»J7 6 01^3 £|§|*ik:L-?\ ±f3T*f#£*W u c7-fe h 7 x; >= 4 
-:P-fe^^;t-fe^:fc;WW>(30mg,0.13mmo]X tTAP^^^DiJ K(32pL, 
0.26 mmoD&cfcTJ^ U ^>(20 pX, 0.26 mmol)frMb-&t> 9 2(36 mg, 88%)£t# 

iH NMR (300 MHz, CDCI3) 8(ppm) : 1.27 (s, 9H), 2.25 (s, 3H), 2.38 (s, 3H), 
7.23-7.46 (m, 5H), 8.13 (br s, 1H) 

13 C NMR (300 MHz, CDCI3) 8(ppm) : 24.0, 27.2, 39.4, 80.5, 125.1, 128.0, 
128.6, 143.0, 143.1, 169.0, 176.7 
AP-MS (m/z) : 318 (M++1) 
M#>J8 6 Ub^9 3) 

HJfcfll 1 OJLU 2 t|5j^{3 LTs H»J 1 1 TZftbtllttt&m 1 4 (201 mg, 
0.853 nunoD:fc«kT>*t^n-f ;i^P U h*(0.21 mL, 1.71 mmoDfr^ <b^9 3 
(123 mg, 45%)£t#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.26 (s, 9H), 2.24 (s,. 3H), 2.38 (s, 3H), 
7.20-7.51 (m, 5H), 8.10 (br s, IH) 
AP-MS (m/z) : 319 (M + +l) 
f£M8 7 (^9 4) 

X® 1 : 1 1 tmWZ tt> K*7 i; >(382 mg, 4.18 mmoD 

j3«fcW^-fe ^ #;W1$; h*(541 mg, 3.92 mmoDfr£> N ZTuYi^y^J 
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^ >(759 mg, 88%)£*#fco 

tt-b^-b)l/Vj>(256 mg, 1.24 mmol\ K^D-fMDU M597 pX, 4.84 
mmoD^tF If U i> >(391 pL, 4.84 mmoDfr <b-£$f 9 4(270 mg, 58%)£f# 

iH NMR (270 MHz.CDCla) 6(ppm) : 1.15 (dd, J = 7.1, 7.3 Hz, 3H), 1.29 (s, 
9H), 1.34 (s, 9H), 2.29 (qd, J = 7.3, 14.6 Hz, 1H), 3.10 (qd, J = 7.1, 14.6 Hz, 
1H), 7.21-7.40 (m, 6H), 8.31 (br s, 1H) 
AP-MS (m/z) : 377 (M++1) 
H»J8 8 (fls£*&9 5) 

Xigl : h7oiy>^M(6.10g, 35.5 mmoD£^nn^*> 

(60 mL)fcjgJ§?U h U x^l/T* ^ >(7.56 g, 74.9 mmoD*iPx.fco^©»*0°C 
fcifrfiJU ^^>W-MD'J K2.84 mL, 36.5 mmoD£it]X.N M&T?6 

^ia»#tfc^ Sfi-c2i$iffl«^tfc. sjfB«K2kN i mom, mm*M?L, & 

2- (;**-;K*;i/*-;i/7^vO r-fe h?:n^>(4.58g,57%)£i§fco 
2 : njfcfli i ©xsg i tmmt lt\ ±mxm^ntz 2 - (^;ux;i'*- 

;i/7$;)7-feh7i; X4.58 g, 20.2 mmo^X^^ K tDMV h*(l.84 g, 
20.2 mmol)*^ 2- (^^;i/^;i/^-^T^^) 7th7iy>=ftt^ 
;W\*V*>(3.08 g, 51%)£t#fco 

X&3 : 7 6 (Dig 3 t bt\ ±iBT-*#£>*lfc 2 - 

T-fe h7^y >=^-fe5.*;W^/>(l.31 g, 4.36mmol). tmn 
-f;i/^D U K(2.10 g, 17.4mmol)£<fctfb:U^>(l.38 g, 17.4mmol)i&>^ it^ 
49 9 5(1.81 g, 91%) fclffco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.30 (s, 9H), 1.36 (s, 9H), 2.97 (s, 3H), 
3.98 (dd, J = 5.3, 13.8 Hz, 1H), 4.64 (dd, J = 8.5, 13.8 Hz, 1H), 5.10 (br dd, J = 
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5.3, 8.5 Hz, 1H), 7.25-7.39 (m, 5H), 7.93 for s, 1H) 
AP-MS (m/z) : 453 (M+-1) 
ISJSfc|8 9«b#»9 6) 

Xg 1 : gjfeftl 1 ©Xig 1 fclTOfc bT\!!»J 8 8 ©Xg 1 T-f#£*lfc 2 -(^ 
fTI/a/M?— /by ^;)7th7iy >(209 mg, 0.98 mmol)*5«kV 4 
ttX-toW*? K(l06mg, l.OOmmaOfr^ 2 - i*m7>M=.JU7$. J ) 7 

■feb7iy>=4 -x^-n/^-fe S *;wt\/y(i22 mg)£*#fc„ 

Xg2 :iaW«7 6©Xg3i:Bafcb-Tx ±B"C»6*tfc2- (tf-frXfr* 

) 7-fe f7x; >=4-^<^;i/5 : -^-fe$.*;i/ny>(i22 mg, o.4i 

mmolX tT7\-D-f ;i/^D U h*(l28 pL, 1.04 mmol):fc<fctf If 'J ^>(80 pL, 1.04 
mmoDfr^ -fb-^%9 6(68mg, 15%)£^fco 

*H NMR (300 MHz, DMSO-de) 8(ppm) : 1.27 (s, 3H), 1.28 (s, 3H), 2.95 (s, 3H), 
3.53 (s, 3H), 3.94 (dd, J = 13.9, 6.4 Hz, 1H), 4.27 (dd, J = 13.9, 7.9 Hz, 1H), 
7.11 (t, J= 7.2 Hz, 1H), 7.21-7.38 (m, 5H) 
AP-MS (m/z) : 467 (M + -l) 

mmm9o at-sms d 

xa i mm s 8 ©x@ 1 tmmt lt> 2-?^7-feh y^jywmm. 

(714 mg, 4.16 mmolX h U ^ >(l.45 mL, 10.4 mmol):fc kTF^Z 

its—)\,Z D U M0.434 mL, 4.58 mmoDfr ^ 2 - (^?)),Xfl/ft=.)]/7 ^ J ) 7 
•fe h 7 x; >(367 mg, 39%)£f# It* 

X@2 : l ©xa 1 fcHtBfc UT\ ±fBT*#?)tifc 2 - (x^;i/X;i/^- 

)VT % J ) 7th7x; >(367 mg, 1.61 mmoD* ckV^-fe ^ *;Wt§> h'(l47 
mg, 1.61mmol)frS>> 2- (x3SH/X;i/*x;i/:P * ^ ) 7th7x;> = ?t-b 
^ #;WW >(327 mg, 43%)&t#fc 0 

x@3 :£SJfim©xg2fc|ia8fcbT\ 2- (x^-;b^;i/^-;i/r ^ J ) T-fe 
h7x y >=^^-fe ^ */W W><99 mg, 0.330 mmolX fc^P-f a »J F(162 
pX, 1.32 mmoD&cfcTJ^y^asO pX, 1.58 mmoDfr^ Yb^j9 7(39 mg, 
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25%)£f#fco 

m NMR (270 MHz, CDda) 6(ppm) : 1.26 (s, 9H), 1.28 (t, J = 7.8 Hz, 3H), 1.29 
(s, 9H), 3.09 (m, 2H), 3.97 (dd, J = 5.1, 13.5 Hz, 1H), 4.60 (dd, J = 8.1, 13.5 
Hz, 1H), 4.99 (br dd, J = 5.1, 8.1 Hz, 1H), 7.25-7.38 (br s, 5H), 7.93 (br s, 1H) 
nMM9 1 (ft^»9 8) 

x@ i : nmrn 1 1 tmmt lt s 2 h^>>7^ h7i; >(288 mg, 

1.92 mmoO^ct^^-'fe ^ */W5$> K(l79 mg, 1.96 mmoDfr £> N 2 

7th7i; *;WtvJ>(367 mg, 62%)£f#fc 0 

X@ 2 : HJfe0>J 1 ®Xg 2 kRIfllt: tt> ±IBT-ff £>ftfc 2 l> =^>T-fe h 

7*; $.jtj)W^J>(l28mg, 0.573 mmolk ^D^l/^D'J K(211 

pX, 1.72 mmol):fccfcT5lfU^>(l52pL, 1.88 mmoDfr^ ft-&ij9 8(132 mg, 

59%)£*§fc 0 

iH NMR (270 MHz, CDCI3) 8(ppm) : 1.28 (s, 9H), 1.32 (s, 9H), 3.51 (s, 3H), 
4.36 (d, J = 9.6 Hz, 1H), 4.48 (d, J = 9.6 Hz, 1H), 7.24-7.38 (m, 5H), 7.88 (s, 
IB) 

AP-MS (m/z) : 392 (M + +l) 
^»J9 2(jb^%9 9) 

Xgl : ^^>^;V^>7^ h*(0.476 g, 5.00mmoD£N, N-i?^f;i/*;i/A7 
5. K(10 miMzmMU B0%7mit± h U £A(0.275 g, 5.00 mmoD&ia;^ 7K^ 
TT*20#M# Lfco EJfcmz 3-7DD7D^7i; >(843 mg, 5.00 mol) 

D v h^7^-(^DD^;i/A/^^y-;b=2o/i)fcTmi^U 3- (*^;i/ 
y) raif^-^iy >(240mg, 2i%)%mz<, 

;V7*;)7DWiy >(388 mg, 1.71 mmol):fc «ttF^-fe ^ *;W\*^ Ml56 
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mg, l.71mmoDfr£ N 3- 3-))/Zfr-fo-)l7> * J ) 7D^7iy>=^ 
•fe ^ #;WW>(219 mg, 45%)£*ifco 

xg3 :HiS^ji©xg2fc|si«lt:tT^ ±f3T-*#£»*i*:3- 

)\t~7XJ) yutf^-yjL^ >=^t-fe^£;WW>(200mg, 0.696 mmoDs K/t 
D^f^DiJ F(342pL, 2.78 mmo]):fc .fcTF^ U 5? >(219 pL, 2.78 mmol)iP^ x 
-fb^ 9 9 (218 mg, 86%)£f# to 

*H NMR (300 MHz, CDCla) 8(ppm) : 1.30 (s, 9H), 1.34 (s, 9H), 2.56-2.65 (m, 
1H), 2.94 (s, 3H), 3.21-3.44 (m, 2H), 3.58 3.70 (m, 1H), 4.45 (br s, 1H), 
7.28-7.37 (m, 5H), 7.97 (br s, 1H) 
AP-MS <m/z) : 467 OVT-l) 
U€8f60!]9 3 Gb^HJlOO) 
H«J 7 6 ©Xig 3 fcH^fc: LTs 9 2 0Xi 2 fcftfc 3 - (^ ? 

^ y ) 7°D t^-7 3i^>=^^-fe^^;W\-^>(l73 mg, 0.604 
mmolX Jfrfb-f V7^UM316 pL 3.02 mmoD^cfctftf U V ><292 pL, 3.62 

&«*U*A(l.OO g, 7.24 mmoD£;&n;U m»L<Jt#Lfco 

A/p< * y-;i/=20/l)tT^MU <b-£$) 1 0 0(111 mg, 41%)£f#fc 0 
iH NMR (270 MHz, DMSO-de) 8(ppm) : 0.99-1.07 (m, 12H), 2.55-2.66 (m, 2H), 
2.80-3.00 (m, 1H), 2.89 (s, 3H), 3.05-3:17 (m, 1H), 3.24-3.38 (m, 2H), 7.15 Cbr 
t, J = 5.9 Hz, 1H), 7.24-7.39 (m, 5H), 11.6 (br s, 1H) 
«fi^J9 4 (ft^lllO 1) 

Xmi : «#J8 8 0Xgl fc|g«fcl/tx 2-7^7th7i^>Mi 
(5.47 g, 31.9 mmolX h U ^ Xll.l mL, 80.0 mmol):fc<fctf h U 

D«^(4.96mL, 35.1mmol)iJ) i ^> 2- ( h U 7^P7tW^ ^ ) ? 
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■k h y i; X4.38 g, 59%)£f#fco 

*>3-)\/7%J) T-fe h7i; X3.00 g, 13.0 mmoD:i3<kV^:*-fe^;fc;W^ K 
(1.18 g, 13.0 mmoDfr^ 2- (hU7;i/tD7W7^) T-bh7x7> 

1*13 :«#|7 6©Xg3t^SlfcbTH ±fBT?^ *> tufc 2 - (h'j7^tP 

T-t^T^y) r-fe h7x7>=w^;w^;x t:/iD^;i/^ni; k(so 

mmol, 6.16 mL):fe .fctF £ U V >(60.0 mmol, 4.85 mDfr £> N fli-&*l 1 0 1 (1.72 g, 
28%)£#fc 0 

iH NMR (270 MHz, CDCI3) 6(ppm) : 1.27 (s, 9H), 1.38 (s, 9H), 3.95 (dd, J = 
3.0, 13.5 Hz, 1H), 4.89 (dd, J = 3.7, 13.5 Hz, 1H), 7.15 (br d, J = 7.3 Hz, 2H), 
7.30-7.40 (m, 3H), 7.92 (br s, 1H), 8.27 (br s, 1H) 
AP-MS (m/z) : 471 (M"-l) 
H»J9 5 (flj^«102) 
HSS^|7 6©X@3 fcBHifcUT* 8®Xg2T*^e,tufc2- (;<?• 

y ) T-fe h 7 i/» > = ^^-l2 ^ 3b;wW>(100 mg, 0.333 
mmolX tfMb'f VT^UMMO pL, 1.33 mmol)^3«ttFt: U ^>(108 pL, 1.33 
mmoDfr^ fb£4& 1 0 2(64.6 mg, 39%)£f#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.17 (d, J = 6.9 Hz, 3H), 1.19 (d, J = 6.9 
Hz, 3H), 1.25 (d, J = 6.9 Hz, 6H), 1.29 (d, J = 6.9 Hz, 6H), 3.05 (s, 3H), 
3.10-3.30 (m, 3H), 4.01 (dd, J = 4.8, 14.2 Hz, 1H), 4.74 (dd, J = 7.8, 14.2 Hz, 
1H), 5.37 (br s, 1H), 7.26-7.40 (m, 5H) 

wmzs «&&4fci 0 3) 

UMI 9 5 tit tlfc-fb^ 1 0 2 (40.0 mg, 0.0805 mg)£p< # J -MlO 
mDlC^SItfeo iOSiWA 'J ^Ad.OO g, 7.24 mmoD^*DX.s 1 ftRilft 
L<m#Lfc 0 £jft»&lffiau illl^»U;i, ^DD*M, lmol/L i& 
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(24.2 mg,84%)£*ffco 

m NMR (270 MHz, CDCla) 8(ppm) : 1.13 (d, J = 6.9 Hz, 3H), 1.18 (d, J = 6.9 
Hz, 3H), 1.21 (d, J = 6.9 Hz, 3H), 1.23 (d, J = 6.9 Hz, 3H), 2.50 (m, 1H), 2.90 
(s, 3H), 3.27 (m, 1H), 3.98 (dd, J = 5.0, 13.9 Hz, 1H), 4.60 (dd, J = 8.2, 13.9 
Hz, 1H), 5.35 (br dd, J = 5.0, 8.2 Hz, 1H), 7.26-7.40 <m, 5H), 8.02 (br s, 1H) 

mmm7 Wb£»i0 4) 

igi russ^jioxai tmm^Lx, 3- (^^f-;i/T^y) rptf^^^ 

y >(910 mg, 4.26 mmoD^cfcTJ^^-fe ^ i3W 9 J K(387 mg, 4.25 mmal)j&»£>> 
3- (Vt^-frT^;) 7'0^^7x^> = ^-fe$*;i/;l7>(491mg, 46%) 

Ig2 :H]«6^I7 60Ig3J:llStbT> ±gB-e#£*ifc3 - (S^^TS 
7) 7*D^7x/> = 5 : -^-fe^>!7;W^\;>(210mg,0.839mmol)> t^tD-f;i/ 
7 O U K(496 pi, 3.78 mmoD^tft U t?V(326 pL, 3.78 mmol)fr£>> {b&Qs 
1 0 4(116 mg, 33%)*tf fco 

*H NMR (270 MHz, CDCla) 5(ppm) : 1.29 (s, 9H), 1.31 (s, 9H), 2.23-2.29 (m, 
1H), 2.26 (br s, 3H), 2.27 (br s, 3H), 2.46 (ddd, J = 8.8, 4.3, 11.3 Hz, 1H), 2.87 
(m, 1H), 3.31 (m, 1H), 7.20-7.36 (m, 5H), 7.90 (br s, 1H) 
f£»!9 8 «b^tll0 5) 

(8.13 g, 42.3 mmol):fc £T^:*-fe ^ #;W^ K(3.86 g, 42.3 mmoDfr^ 3 - # 

1; >=^^-fe ^ *;wWXio.6 g, 94%)£f#fc c 

7°D W7i; >=^5j-fe ^ jb;wW>(7.76 g, 29.2 mmoD, tfMD-f ;i/7P U 
K(14.4 mL, 117 mmoD&^tft: U ^ >(11.3 mL, 140 mmoDfr 1 0 5 

(9.70 g, 77%)£fifco 
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m NMR (270 MHz, CDCI3) 8(ppm) : 1.29 Cs, 9H), 1.32 (s, 9H), 2.37 (m, 1H), 
2.67 (m, 1H), 2.79 (m, 1H), 3.42 (m, 1H), 3.70 (s, 3H), 7.22-7.40 (m, 5H), 7.89 
Obrs, 1H) 

»fe#U9 9 (fls^fcl 0 6) 

*ffifli± h U >>A(2.7g, 67 mmol)**(23 mUfcSSPU &V^** ^ -M30 
mL)»x.^UfcoC©^{Cl||i(l^J9 8T-^e>tlfe-(b^l 0 5(9.65 g, 22.3 
mmoD&bnx- 5B$IH£iB-C«#bfco £jMfclmol/L $£^(20 mL\ 7j<(30mL) 

^;i/T^bfe^ $ffi&!&U fc-&#U 0 6(8.92 g,96%)£#fc 0 
iH NMR (270 MHz, CDCI3) 6(ppm) : 1.30 (s, 9H), 1.33 (s, 9H), 2.00-2.51 (br s, 
1H), 2.44 (m, 1H), 2.66 (m, 1H), 2.88 (m, 1H), 3.44 (m, 1H), 7.23-7.40 (m, 5H), 
7.92 (br s, 1H) 

IHWJ10 0 tfb^l0 7) 

Hflfiffil9 9T^e>tlfefl3-&«H 0 6(1.21 g,2.88mmoD£0°Ck:fta]U;4-*^ 
U^dU h*(5 mL)£Jnx.s 0°Ct?mWRJ6**fc« ,RJ6*fr£8^£iftEEe* 
U »tt&*g«&«Lfc« SSfcrh7t HD77>*DD^ 0°C-C»#Lfc&x 
4 mol/L T>^E-T-P<^y -;l/|§$(5 mL, 20 mmoO^D S«T?3«?IHHi» 
bfco EO&i&fclmol/L ^(20 mt)i:7k(30 mL)^jtinx.s * D D^l/AT-tttH b 

fco #8&»£tainm<b^ h i> ^ A*$8*rc«fe}*u h u £A-ci£j*b 

mEIS^U 1 0 7 (8.92 g, 96%)£f#fco 

m NMR (270 MHz, DMSO-cU) 8(ppm) : 1.17 (s, 9H), 1.28 (s, 9H), 1.81-2.03 
(m, 1H), 2.15-2.30 (m, 1H), 2.49-2.75 (m, 1H), 2.95-3.20 (m, 1H), 6.80 (br s, 
1H), 7.20-7.41 (m, 5H), 10.93 (br s, 2H) 
%fe0Jl 0 1 0 8) 

mmm i o o tmwzhx, mmmQ s-zn^ntcfc^m 1 o 6(0.104 g> 
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0.248 mmolX ttV U M P U b*(5 mD> t H 5. >Jfi»ffi(0.017 g, 

0.245 mmol)*5«kt>* h U 5. >(0.062 g, 0.614 mmoDfr 10 8 

(65 mg, 60%)£f# feo 
APC1-MS (Wz) : 433 (MT-l) 
f!»J10 2 10 9) 

HJS^J 1 0 0 tmWifc UT> HSf60!l 9 9 unbtllttt&to 1 0 6(1.20 g, 2.86 
mmolX rt^-fr U ;i>* P U K5 mDifc J; V4 mol/L^ ^ > - * # J —ftfeffl. 

(10 mL, 40 mmoDfr S> ^ fls£% 1 0 9 (1.08 g, 87%)£|#fco 
AP-MS(m/z) :43l(M"-l) 
HJS^J 1 0 3 {it^m 110) 

181 :Hm^Jl©x@li:^1ifctT> 3- (Vtf-JVTS.Jiifrtf-ft) 7 
PK*7x>>(4.00-g, 18.7 mmol^itf^-fe^^W^ Kl.70 g, 18.7 

mmoDfr^ 3- (^p<^;i/T^y^;i/^-;i/) 7DWx;>=m^ 

;W\*^/>(3.67 g, 79%)£^fco 

Xg2 :mfaW7 6<DXM3 tnWilZLTs ±IB*e^&tlfe3- (5^?-;i/TS. 

x >=W 5 *^^;>G.0O g, 7.99mmolX Y. 
rtX3j)]/>7 P U H(3.94 mL, 32.0 mmoO&itf Y. 'J 5/>(3.11 mL, 38.4 mmoDfr 
e,^ 1 1 0 (1.64 g, 49%)£^fco 

AP-MS (m/z) : 447 (M + +l) 

mmm 1 o 4 «bi^> 1 1 1 ) 
mmm 1 0 0 tmmt lt, mmm 9 9 nn^ntzit^m 1 0 6 (51.8 mg, 

0.124 mmolX y ;t/£ P 'J K(0.5 mLX ^ —)VT \ >(7.58 mg, 0.248 

mmoD^ctVh 'J >(18.8 mg, 0.186 mmoDfr£>> -fb^tl 1 1 1(480 

mg, 84%)£#fco 

iH .NMR (270 MHz, CDCla) 6(ppm) : 1.29 (s, 9H), 1.33 (s, 9H), 2.16-2.25 (m, 
1H), 2.65-2.79 (m, 2H), 3.33-3.44 (m, 3H), 3.72 (m, 2H), 6.18 (br s, 1H), 
7.22-7.35 (m, 6H), 8.01 (br s, 1H) 
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mam 1 0 0 tmmt lt^ mmm 9 9 •nn^tiit^-^a 1 0 6 (51.8 mg , 

0.124 mrnolX U ^ P »J h*(0.5 mL) N n - ^ >(18.14 mg, 0.248 

mmol):j5J:tf h Ijx^;i/7'^>(18.8 mg, 0.186 mmoDfrSK <b^3 1 1 2(400 
mg, 68%)£l#fco 

*H NMR (300 MHz, CDCla) 8(ppm) : 0.92 (t, J = 7.1 Hz, 3H), 1.25-1.60 (m, 
4H), 1.29 (s, 9H), 1.33 (s, 9H), 2.16 (m, 1H), 2.69 (m, 2H), 3.25 (m, 2H), 3.67 
(m, 1H), 5.62 (br s, 1H), 7.23-7.34 (m, 5H), 7.94 (br s, 1H) 
H»J10 6 Ub&Wl 13) 

^fifEftl 1 0 0 tmmt Us £g%H 9 9 ftfcfl5-&*S 1 0 6 (51.8 mg, 

0.124 mrnolX WJMO'J h*(0.5 mL) N 5/* p^S/^/T ^ >(24.6 mg, 
0.248 mmol):fc £T>* h 'J >(l8.8 mg, 0.186 mmol)fr £>> 113 

(50 mg, 81%)£f#fco 

!H NMR (270 MHz, CDCla) 8(ppm) : 1.05-1.50 (m, 6H), 1.28 (s, 9H), 1.33 (s, 
9H), 1.65-1.80 (m, 2H), 1.85-1.95 (m, 2H), 2.14 (m, 1H), 2.65 (m, 2H), 3.37 (m, 
1H), 3.38 (m, 1H), 5.50 (br s, 1H), 7.10-7.38 (m, 5H), 7.93 (br s, 1H) 
H»J10 7 (ffr&*Jl 14) 

igi : m&mi<Dz.nitmm&vxs 4 h^fn7iy> 

(0.588 g, 2.85 mmol)43<tt>^^-fe 5. jbJWtS* h*(0.260 g, 2.85 mmol)fr£>> 4 - 

h#^fn7 1; >=^*-fe ^ #;wW>(o.700 g, 88%)£f#fc 0 
^P7i;>=f«^;i/^;x k^p^mpu h* (0.549 mL, 4.45 

mmol)*5 ctt^lf U i^>(0.431 mL, 5.34 mmoDd>^ 1 1 4(318 mg, 64%) 

m NMR (300 MHz, CDCla) 8(ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.51-1.60 (m, 
1H), 2.10-2.30 (m, 2H), 2.44 (m, 2H), 3.03 3.17 (m, 1H), 3.68 (s, 3H), 7.20-7.36 
(m, 5H), 7.95 (br s, 1H) 
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mrnmios at-smi 1 5) 
mmmd 9 ^neatu^ mmmi 0 7-eftt>hH4b&®i 1 4(254 mg, 

0.567 mmoOv 7kMib± h U £ A (70.0 mg, 1.75 mmolX zk(2 mL) * J:TJ^# ^ - 
M4 mL)fr ih&& 1 1 5 (234 mg, 95%)£*#fco 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.65-1.75 (m, 
1H), 2.10-2.35 (m, 2H), 2.50 (m, 2H), 3.10-3.20 (m, 1H), 7.23-7.35 (m, 6H), 
7.92 (br s, 1H) 

1 0 9 Ut^m 116) 

mmw i o o tHfiifc L-r^ i o 8-e*#e>*i;Hb£-$i 1 1 5(50.0 mg, 

0.115 mmoDs n U h*(0.5 mL)43«k^40%^ J f m )]/T 

«(5mt)^^ fll^l 1 6(0.028 g,55%)^fe 0 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.50-1.65 (m, 
1H), 2.21-2.35 (m, 4H), 2.80 (d, J = 4.8 Hz, 3H), 3.13 (m, 1H), 5.71 (br s, 1H), 
7.20-7.35 (m, 5H), 7.97 (br s, 1H) 

HWJ 1 1 0 117) 

n»j i o o tmrnt lx, mnm 1 o 8 xm^titdt^m 1 1 5 (51.5 m g , 

0.119 mmolX U ^ D U h*(0.5 mD&itf 4mol/L TV^E-T-^^^- 
;i/«(5 mL)fr£, <b^3 1 1 7(0.024 g, 47%)£^fco 
AP-MS (m/z) : 431 (M'-l) 
HJfiflll 1 lOfb^l 1 8) 

mffiM7 6 0IS3 i:»bt. HJK^J8 8 0Xg2t?^e.ti&2- 
;i/XM-iV7^) 7-feh7iy> = f^-b$*;i/ni/ >(1.00 g, 3.49 
mmolX MzKS^^(659 pL, 6.98 mmol)£ X XJP tT U V > (565 pL, 6.98 mmoDfr £ ^ 
i\&m 1 1 8(302 mg, 26%)£#fco 

iH NMR (270 MHz, CDCla) 5(ppm) : 2.29 (s, 3H), 2.99 (s, 3H), 4.04 (d, J = 
14.0 Hz, 1H), 4.55 (d, J = 14.0 Hz, 1H), 7.30-7.41 (m, 5H) 
AP-MS (m/z) : 329 (M + +l) 
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mmmi 1 2 ut^mi 1 9) 

HSfi^J 1 1 1 7int>fttzfc'&% 1 1 8(10.6 mg, 0.0323 mmoD^x h ^ t K P 
7v>(80 mUfc^IU 30»i?^W^t'J^>(7.9 mg, 0.0646 
mmolX tfU^>(7.8 pX, 0.0969 mmol)£flDX^ 0 o C£*£SJbfco C©ittt 
^D^fMP'J F(20pL, 0.162 mmol)£in;U 0°CT*5flf*g»U ^^^^"e 
4Btf@jft#U*:o KMifczk, 1 mol/L ^£Jn*> ^x^;i/-ettttibfeo * 

•x-h^77^r-(^PP^;i/A/^^^-;i/=i2/i)icTiii®fts ft^tji l 9 

(5.3 mg,40%)£f#fco 

^-NMR (270 MHz, CDCla) 8(ppm) : 1.27 (s, 9H), 2.32 (s, 3H), 2.95 (s, 3H), 
3.98 (dd, J = 5.2, 14.0 Hz, 1H), 4.60 (dd, J = 8.1, 13.9 Hz, 1H), 5.40 (m, 1H), 
7.29-7.40 (m, 5H), 8.11 (br s, 1H) 
H»J113 «bl^l2 0) 

> = ^^--fe 5. iiJU/Vj >(300 mg, 1.05 mmoDfcT- h ^ fc h* P 7 7 >(18 mL)fc 

iSfl? u 4 - ^ ut:ijj; >(64i mg, 5.25 moi), trnn-r p »j k 

(0.13 mL, 1.1 mmoD^Dx., ^-CM^bfco £*>l^ 2 RfNSftl^ 

^*V?;tx£MP^;i/7 P U h*(0.065 mL, 0.53 mmol)£;&D>L ^fc^X 3.6 ftHft 

£#&iiJl7 pvF^7>f -(* p p A/* * J -;i/=20/i){3Ti»M 
U to&to 1 2 0 (88 mg, Jg* 22%)£ftfc<> 

m NMR (270 MHz, CDCla) 8(ppm) : 1.34 (s, 9H), 2.96 (s, 3H), 4.06 (dd, J = 
6.2, 13.7 Hz, 1H), 4.19 (br s, 2H), 4.58 (dd, J = 7.0, 13.7 Hz, 1H), 5.20 (t, J = 
6.4 Hz, 1H), 7.27-7.55 (m, 5H) 
AP-MS Wz) : 371 (M + +l) 

mmm 1 1 4 ut^® 121) 
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6 -^P^E^r V >M(469 mg, 2.41 mmo])£^ P P* # >(15 mUlzmffl 
U Or^WfrtU >; h*(0.28mL,3.2mmol)£;&D;^ SSt 2 l$IBJl#Lfeo £ 

mMM 1 1 3 "Clf £ tltzlt&®} 12 0 (297 mg, 0.802 mmolX ^ U 3? >(0.20 mL, 
2.4mmol)*iJ0^ gSf 1 «#IH»#bfc. SJ6»*«EE«ttbfc^ **iDiU 

7-<-(^PP^;i/A/^^y-;i/=30/l)^-C)l^U <b&b 1 2 1(315 mg, 
JR* 72%)£f§fco 

iH NMR (270 MHz, CDCI3) 8(ppm) : 1.32 (s, 9H), 1.50 (m, 2H), 1.67 (m, 2H), 
1.86 (q, J = 6.7 Hz, 2H), 2.34 (t, J = 7.3 Hz, 2H), 2.98 (s, 3H), 3.40 (t, J = 6.6 
Hz, 2H), 3.99 (dd, J = 5.2, 13.6 Hz, 1H), 4.63 (dd, J = 8.2, 13.6 Hz, 1H), 5.24 
(dd, J = 5.5, 7.9 Hz, 1H), 7.26-7.38 (m, 5H), 8.40 (br s, 1H) 
AP-MS (m/z) : 547 (M + +l) 

1 1 5 (fl&m 12 2) 
HJIS^I 1 4-ent>tltz4h-&%)l 2 1 (315 mg, 0.575 mmol)*, N,N-$?x^ 
h*(9.5 mL)t3&^U 7£Mb^ h U £A(l87 mg, 2.88 mmol)£j&0 

80°CT-2^mi$bfco s*s*fc**JnitN ftRx^-eJAmu 3r$Uf£ 

2)fcT»»U 2 2(211 mg, JR* 72%)*^fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.32 (s, 9H), 1.42 (m, 2H), 1.55-1.74 (m, 
4H), 2.35 (t, J = 7.3 Hz, 2H), 2.97 (s, 3H), 3.28 (t, J = 6.7 Hz, 2H), 4.13 (dd, J 
= 7.2, 14.3 Hz, 1H), 4.63 (dd, J = 8.3, 13.5 Hz, 1H), 5.21 (dd, J = 5.2, 8.0 Hz, 
1H), 7.26-7.38 (m, 5H), 8.37 (s, 1H) 
AP-MS (m/z) : 510 (M + +l) 
mmi 1 6 1 2 3) 
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1 1 5 -cn^lXtcfc&m 1 2 2(23.6 mg, 0.0463 mmoDfcx h 7 h h*D 
77>(1.0 mUfc$§!&U h U 7 i-;i/^7-f >(36.4 mg, 0.139 mmoD^flD 

/7>t-7=5/0.8/0.2)l:tIgU ft^tll 2 3(7.1 mg, JR* 32%)£f# 

iH-NMR (270 MHz, CDCla) 8(ppm) : 1.31 (s, 9H), 1.47 (m, 2H), 1.57 (m, 2H), 
1.70 (m, 2H), 2.39 (m, 2H), 2.82 (m, 2H), 2.97 (s, 3H), 3.95 (d, J = 13.7 Hz, 
1H), 4.14 (br s, 3H), 4.65 (d, J = 13.5 Hz, 1H), 7.24-7.35 (m, 5H) 
AP-MS (m/z) : 484 (M + +l) 
Hfifeflll 1 7 (fb£»l 2 4) 

1 1 6 ■C»&*tfefl3£* 12 3 (5.0 mg, 0.010 mmoD£ ^O0^^> 
(0.4 mUfcjgffi U^ijy >(0.0025 mL, 0.031 mmolX ^fbT-fe^MO.OOlS mL, 
0.021 mmol)*JPX.s IlitmT 0.8 B*|g«#bfco E*$ftfc**in*.N 

AT-lg^bfeo M£MM*U il*»I^n7 h^7^-(*nn* 
;i/A/p<^y-;i/=20/l)tT!ttMU 2 4(3.9mg, MJ72%)£*#fc 0 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.32 (s, 9H), 1.37 (m, 2H), 1.53 (m, 2H), 
1.69 (m, 2H), 1.98 (s, 3H), 2.39 (t, J = 7.4 Hz, 2H), 2.97 (s, 3H), 3.24 (m, 2H), 
3.98 (dd, J = 5^2, 13.6 Hz, 1H), 4.64 (dd, J = 8.2, 13.5 Hz, 1H), 5.22 (dd, J = 
5.4, 8.2 Hz, 1H), 5.68 (m, 1H), 7.24-7.38 (m, 5H), 9.08 (s, 1H) 
FAB-MS (m/z) : 526 (M + +l) 
^Sfcflll 1 8 {ih^mi 2 5) 

xgl :HJ(B^Jl©x^l ^TOfcLTs 3'-b Kd^>7Mz h7x; >(279 
mg, 2.05 mmoD^ct^M-^^^-b^^^W^^ h*(242 mg, 2.03 mmoOfr 
£k 3'-t h*D^S/T-fe h^aiy >=4-x^;i/^"fe^*;W^^>(342 mg, 
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70%)£#fco 

is 2 : mmm 1 on 2 tmmt lxs ±mxm^titc 3 1 k d y 

7z;>=4 -x^;i/^^-k ^ *;W\*y>(200 mg, 0.843 mmol\ «^(260 
mg, 2.53 mmo]):fc .fctft! U ^>(108 pL, 1.34 mmoDfr <b^ 1 2 5 (90 mg, 
60%)£*#fc o 

J H NMR (270 MHz, CDCla) 8(ppm) : 2.02 (s, 3H), 2.20 (s, 3H), 2.28 (s, 3H), 
2.30 (t, J = 8.4 Hz, 3H), 2.36 (s, 3H), 3.30-3.47 (br s, 2H), 7.20-7.40 (m, 5H) 
H»J1 1 9«b^l 2 6) 

mmm 6 5 fcfl«fcb-c> ussm 1 sx-m^fitdb^i 2 5(187 m g , 

0.515 mg), ^^y-MlOmL^ct^^U^Aa.OOg.^mmoD^^ ft 
-£$5 1 2 6(81 mg, 49%)£*§fc 0 

J H NMR (270 MHz, DMSOde) 8(ppm) : 2.01 (s, 3H), 2.18 (s, 3H), 2.23 (s, 3H), 
2.29 (t, J = 8.4 Hz, 3H), 3.40 (br s, 2H), 6.65-6.80 (m, 3H), 7.13 (m, 1H), 11.6 
(br s, 1H) 

HS&0J12O (ft^3l2 7) 

HAEft! 6 6 X*'ft btltcfc-Bffi) 6 9 (50.5 mg, 0.172 mmoD£ i? t?UU*# >(0.5 
mL)\Z&MLtzo h Vx-f-frTS >(l7.4mg, 0.172 mmolX x^lz-Y 

V^*-h(l3.6 pL, 0.172 mmoDfcjD;^ SSt'12HFWtfco EJfciftfc 
lmol/L*S^ 7jc^SP^ MUfco ^S^^Mft^h'J^ATKSrS-e^ 

h^77^f -0 u d * J -;i//7jc=90/10/l)fcT)(iM U ^b^fe 1 
2 7(53.3 mg, 85%)£*§fc 0 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.21 (t, J = 7.0 Hz, 3H), 2.09 (s, 3H), 2.22 
(s, 3H), 2.35 (s, 3H), 3.31 (m, 2H), 5.03 (br s, 1H), 7.06 (br d, J = 8.4 Hz, 1H), 
7.24-7.35 (m, 3H), 8.41 (br s, 1H) 
$ABft|12 1 (^^312 8) 
IUIB«I7 6©Xg3i:ig»t:LT N H»J5 9®Ii l^f>ti^3'-h Kd 
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^>7-teh73iy> = 5. jb;W W >(398 mg, 1.90 mmolX &fb-f V ^ 'j 
Ml.56 mL , 7.60 mmol):Jo«fctJ t b: U i^>(721 mg, 9.12 mmoDfr£K ft-&t> 1 2 
8(500 mg, 63%)£fifco 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.09 (d, J = 6.8 Hz, 3H), 1.10 (d, J = 6.8 
Hz, 3H), 1.21 (d, J = 6.8 Hz, 3H), 1.22 (d, J = 6.8 Hz, 3H), 1.29 (d, J = 7.3 Hz, 
6H), 2.34 (s, 3H), 2.51 (m, 1H), 2.78 (m, 1H), 3.18 (m, 1H), 7.00 (br d, J= 7.3 
Hz, 1H), 7.13 (br s, 1H), 7.25-7.33 (m, 2H), 7.93 (br s, 1H) 

mmmi 22 «b^i 2 9) 
mmm 6 5tmm^Lx, mmm 1 2 1 & ji^b-^ 1 2 8 (420 m g , 1.00 

■mmoOfc .fctf^* U £ A(1.00 g, 7.24 mmoDfr £ N {b-£$> 1 2 9 (298 mg, 85%) 

*H NMR (270 MHz, CDCla) 6(ppm) : 1.11 (d, J = 7.0 Hz, 3H), 1.12 (d, J = 7.0 
Hz, 3H), 1.22 (d, J = 7.0 Hz, 3H), 1.23 (d, J = 7.0 Hz, 3H), 2.23 (s, 3H), 2.51 
(m, 1H), 3.20 (m, 1H), 5.60 (br s, 1H), 6.63 (br d, J = 7.3 Hz, 1H), 6.85 (br s, 
1H), 6.94 (br d, J = 7.9 Hz, 1H), 7.15 (br t, J = 7.9 Hz, 1H), 8.00 (br s, 1H) 
fUfcflll 2 3 (fli^U13 0) 

T-th?^; ^ i3)W^J>(253 mg, 1.11 mmolX fcT^P>f ;i/^P U h* 

(546 pL, 4.44 mmol,)*5ckt>*t: U S»<389 pL, 4.80 mmol)fr£ N 1 3 0 

(389 mg, 88%)£*#fco 

»H NMR (270 MHz, CDCla) 6(ppm) : 1.29 (s, 9H), 1.30 (s, 9H), 2.35 (s, 3H), 
7.20-7.27 (m, 2H), 7.35-7.43 (m, 2H), 7.95 (br s, 1H) 

mmm 1 2 4 (^-» 131) 
mm 7 6 01s 3 1 mmiz lt> h»j 5 3 oxa 1 zntc v-vuu 

7tf7i;> =^-fe ^ %)WVJ >(400 mg, 1.89 mmolX Wa4 V 7^ U ;i/ 
(594 pL, 5.67 mmol,)£ £tf V i»(538 mg, 6.80 mmoDfr^ <b^4Sf 1 3 1 
(389 mg, 86%)£f#fco 
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l B. NMR (270 MHz, CDCla) 8(ppm) : 1.10 (d, J = 6.6 Hz, 3H), 1.12 (d, J = 6.6 
Hz, 3H), 1.23 (d, J = 6.9 Hz, 2H), 1.25 (d, J = 6.9 Hz, 3H), 2.39 (s, 3H), 2.52 
(m, 1H), 3.18 (m, 1H), 7.22-7.28 (m, 2H), 7.37-7.45 (m, 2H), 7.96 (br s, 1H) 
H»J12 5 ab^3l3 2) 

igl :Hl^l©lgli:gli{:Ltx 1- (5-:/n^-2-^xx;i,) x 
$ J >(630 mg, 3.07 mmol)* «fcV^*-b 5. >b;W^ K(281 mg, 3.07 mmoDfr 

6>, 1- (5-yp^-2-^x-;i/) x^y >=^^-fe^*;w^/>(7.33mg, 
86%)£*#fco 

X@2 :H»l©xa2i:^fcLTs ±!3T-^e,tifcl- (5-7*D^-2 
-^xx;i/) x* y >=3=-;fr-fe ^ #;W\V>(2.11 mg, 0.758 mmol):fccfcaM<S£ 
^(10 mQfrbs ihSm 1 3 2(158 mg, 58%)£*#fco 

»H NMR (270 MHz, CDCla) 6(ppm) : 2.15 (s, 3H), 2.19 (s, 3H), 2.36 (s, 3H), 
6.84 (br s, 1H), 6.86 (br s, 1H), 8.29 (br s, 1H) 
^»J12 6 «fci^l33) 

x@l :^»Jl©x^l^^tft^ 1- (3-ya^-2-fi_;i/) x 

* y >(108 mg, 0.388 mmol)*5«kt>*^^-fe ^ #;W^>* K(36.5 mg, 0.399 mmol) 
•frbs 1- (3-/Dt-2-fxz;i/) x*y >=^;^fe*#;wty>£*ffc 0 
X@2 :fl»Jl©x*§2M$Jc:LTs ±l3"ef# S> tife 1 - (3-7nt-2 
-?-xx;i/) >=^-b^^;w^>43J;t5«W(io mL)fr£ N 

m 1 3 3(139 mg, 99%)£f# fc Q 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.04 (s, 3H), 2.14 (s, 3H), 2.23 (s, 3H), 
2.41 (s, 3H), 6.96 (br s, 1H), 7.17 (br s, 1H), 9.08 (br s, 1H) 
gffiftl 1 2 7 (<fb-&% 13 4) 

X@l : «^!I1©X^1 ^m^bT> 1- (3-^DP-2-Wb) x 

* y >(137 mg, 0.853 mmol)*5 £ZF?-j-te $ l))l>rti? K(78 mg, 0.853 mmoDfr 
^ 1- (3-^PP-2-^xx;t/) x*y >=3^-fe^£;Wt\/>£f#fco 
112 :^»Jl©Xg2i:TO{3tTs ±fB-C*#£>tl*:l- (3-^dd-2 
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% 1 3 4(l58mg, 58%)£#fco 

m NMR (270 MHz, GDCQ 6(ppm) : 2.14 (s, 3H), 2.21 (s, 3H), 2.43 (s, 3H), 

6.89 (d, J = 5.3 Hz, 1H), 7.18 (d, J = 5.3 Hz, 1H), 8.28 (br s, 1H) 
HWJ12 8 «bHr$J 13 5) 

xii immmio^mitmm^Lx, 1- (3-^dd-2-^x-;i/) x 

# y X92.9 mg, 0.578 mmoD&itf^^-fe S H(52.9 mg, 0.578 mmoD 

^f> N i-(3-^DD-2 y ^ *;wty >(96.i mg, 

TM2 6©x@3h|iI^{3L^ ±lBT:f#£*ifcl- (3-^Pn- 

2 x* J > = 5. *;W\*V>(86.9 mg, 0.372 mrnolX t^tP>f 

D U H(138 nL, 1.12 mmol)*3 «tt>*trU ^>(108 pL, 1.34 mmol)fr£>> 
m 1 3 4(90 mg, 60%)£f#fc o 

m NMR (270 MHz, CDCls) 8(ppm) : 1.33 (s, 9H), 1.35 (s, 9H), 2.43 (s, 3H), 

6.90 (d, J = 6.3 Hz, 1H), 7.20 (d, J = 6.3 Hz, 1H), 7.97 (br s, 1H) 
^»J12 9 (>fb£$>13 6) 

1 lT'tf t>tltzit<&%) 1 4(41 mg, 0.17 mmoO^T-fc h - h UM0.5 
mL)fc:$gg?U y-tert-y^^^^^^i— h (0.114. mg, 0.522 mmol), 
DMAP(43 mg, 0.35 mmod%M^ lWlfe. SMJ32k^iP^ 

7^-(^DP^;i/A / /^^y-;i/=20/l)^T!|*i!U -fb^tJl 3 6(24 mg, 
41%)£f#fco 

»H NMR (270 MHz, CDCla) 8(ppm) : 1.47 (s, 9H), 2.21 (s, 3H), 2.40 (s, 3H), 
7.14-7.48 (m, 6H) 
AP-MS (m/z): 334 CVT-l) 
HSS0U3O «b-^13 7) 

105 



WO 03/051854 



PCT/JP02/12961 



m&M 1 1 T:nt>tltz<h-&%) 1 4 (74 mg, 0.31 mmo])£ N , N - ?)Vfrs)\, 
K(2 mUfcSlfU 60%7K^b^ h >J A(50 mg, 1.3 mmolX >^ 
;W^-f P U h*(0.116 mL, 1.26 mmoD^JP^.^ MUt 1 ftmMW Ltz a £j& 

-^*-9->=3/l)K"atMU -fb^l 3 7(44mg,46%)£*#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.23 (s, 3H), 2.37 (s, 3H), 3.00 (s, 6H), 

7.20-7.45 (m, 5H) 

AP-MS (m/z): 307 (M + +l) 

g%0U3 1 (fb£«H3 8) 

Ig 1 : ^bMn)(l30 mg, 0.583 mmoD^T-fe h U M5.4 mDfc$g8?U * 
^T365BKtert-^;i/(0.093 mL, 0.78 mmdOZM^ 10 #f§8l#bfc^ H 
1 1 HGbtlfcib&m 1 4(180 mg, 0.486 mmoD^flPX., 

*fia»ffifl3^hu«>AzkJg«[-e^bfeft> ^Tkw^-hu^ATseiiu mm 

^V> = l/lS)izxmmL^ 3-T*b?-)V- 5 -^Pt- 2 -pWI/- 2 - 

3, 4-^T^TU >(l45mg, 84%)£^fc 0 
XH2 : ±fBT-^6»tife3-T-b^;i'-5-^P^-2-^^;i/-2-7ain;b 
-1,3, 4-^T^7";>(50mg, 0.17 mmol)£^ P P p< * >(0.5 mL)fci§ 
»U tf^U^>(0.033mL,0.33mmol)^P^.s ^MT* 20 #ia»#bfco & 6> 
t:^ l> ^ >(0.165 mL, 1.67 mmoD£j&P;u I^SfiT 5.5 mmMW bfe 
Ejfcttfcdc&Jn^ Wex^;i/-cWiaibfeo WflUlfclKMSfc:*- h U ^AzkSSi 

»D7h^77^ -(^ p p tTMSi U flS^ftl 3 8(12 mg, 24%) 
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m NMR (270 MHz, CDCla) 8(ppm) : 1.60 (m, 6H), 2.25 (s, 3H), 2.40 (s, 3H), 
3.24 (m, 4H), 7.20-7.39 (m, 3H), 7.45 (m, 2H) 
AP-MS (m/z) : 304 (M++1) 

1 3 2 (<fb£^ 13 9) 

n»ji 3 i©xg2hiai^^tTs mum is lcigi-c^fes-? 

Jl/- 5 - ^Pt- 2 - ^f Jl/- 2 - 7i-Jb- 1 , 3, 4— 7-T^T'J>(61 
mg, 0.20 mmoD&J;^ 4 -^Wl/fcWJ S»(0.483 mL, 4.08 mmoDfr^ 
m 1 3 9(38 mg, 59%)£#fc«, 

iH NMR (270 MHz, CDCla) 8(ppm) : 0.96 (d, J = 6.4 Hz, 3H), 1.25 (m, 2H), 
1.44-1.71 (m, 3H), 2.25 (s, 3H), 2.40 (s, 3H), 2.88 (m, 2H), 3.61 (m, 2H), 
7.20-7.49 (m, 3H), 7.46 (m, 2H) 
AP-MS (m/z) : 318(M + +l) 
HWJ13 3 Wb^»14 0) 

l l l TMf ^ftfe-ffc^* 1 1 8(50 mg, 0.15 mmol)£^P Dp* #>(2 
mL)£$gfl?U ^ U 5? X0.031 mL, 0.38 mmolX ^MJV -f ^ P U h*(0.053 mL, 
0.38 mmoOfcJjD SfiT! 2.5 iSP^Jf # b fco £ & fcSii&^fc: If U P >(0.012 mL, 
0.15 mmoDiDct^^^W^^P U K(0.021 mL, 0.15 mmol)»^.> 

afebfco 8Kt*#flfca«* p^ h^77-f — dd*;I/V^ * >> -;i/=i5/ 
l)CT*&»U tt&MB 1 4 0(52 mg, 80%)£*#fc o 

iH NMR (270 MHz, CDCla) 8(ppm) : 0.90 (t, J = 6.6 Hz, 3H), 1.22-1.41 (m, 
4H), 1.64 (m, 2H), 2.31 (s, 3H), 2.32 (t, J = 7.5 Hz, 2H), 2.96 (s, 3H), 3.98 (dd, 
J = 5.4, 13.9 Hz, 1H), 4.60 (dd, J = 8.1, 13.9 Hz, 1H), 5.38 (dd, J = 5.4, 8.1 Hz, 
1H), 7.20-7.44 (m, 5H), 8.02 (s, 1H) 
AP-MS (m/z) : 427(MN-l) 

mrnm 1 3 4 (#&m 1 4 1 ) 
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mmm 1 3 3 mmm 1 1 1 -e* 1 1 8(100 mg, 

0.305 mrnol), tf'jy>(0.062 mL, 0.78 mmoD:fc t fctf^n h J D U K 

(0.075 mL, 0.78 mmoDfr £k <b-&#J 1 4 1 (22 mg, 18%)£#fco 

m NMR (270 MHz, CDCla) 8(ppm) : 1.91 (dd, J = 1.7, 7.0 Hz, 3H), 2.32 (s, 

3H), 2.97 (s, 3H), 3.99 (dd, J = 5.6, 13.9 Hz, 1H), 4.61 (dd, J = 7.6, 13.9 Hz, 

1H), 5.51 (dd, J = 5.6, 7.6 Hz, 1H), 5.86 (dd, J = 1.7, 15.2 Hz, 1H), 7.03 (dd, J 

= 7.0, 15.2 Hz, 1H), 7.22-7.41 (m, 5H), 8.49 (s, 1H) 

AP-MS (m/z) : 397 (M + +l) 

mmmi3 5 «b^i4 2) 
n»j 1 3 3 tmmz tTs mmm 1 1 1 -e#£>*i;Hbi^ 1 1 8(50 mg, 

0.15 mmoD N tTU ^>(0.062 mL, 0.76 mmol):fc<fctf^ P7p;ry*;i/#-;i/ 
£ n U h*(0.070 mL, 0.76 mmoOfr fc-£$J 1 4 2 (42 mg, 70%)£#fc o 
!H NMR (270 MHz, CDaOD) 6(ppm) : 0.87-0.98 (m, 4H), 1.77 (m, 1H), 2.28 (s, 
3H), 3.01 (s, 3H), 3.97 (d, J = 14.0 Hz, 1H), 4.55 (d, J = 14.0 Hz, 1H), 7.22-7.42 
(m, 5H) 

AP-MS (m/z) : 397 (M + +l) 
H»I136 Ub^ll43) 

mmm 1 3 3 hiBuaucib^ mmm 1 1 1 x-n^tit^t^m 1 1 8 (so m g , 

0.24 mmol\ tf 'j *> >(0.069 mL, 0.85 mmol)^ XV 2 - h 3r W V ^ U 
/l/£ p U K (0.12 mL, 0.85 mmoDfr 1 4 3(24 mg, 22%)&*#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.65 (s, 3H), 1.67 (s, 3H), 2.15 (s, 3H), 
2.32 (s, 3H), 2.97 (s, 3H), 3.99 (dd, J = 5.5, 14.0 Hz, 1H), 4.61 (dd, J = 8.1, 14.0 
Hz, 1H), 5.39 (dd, J = 5.5, 8.1 Hz, 1H), 7.29-7.46 (m, 5H), 8.53 (s, 1H) 
AP-MS (m/z) : 457 (M + +l) 
HJIS0913 7 «b^»14 4) 

H»J 1 3 6-Cl*6ftfcfli'&*& 1 4 3(21 mg, 0.045 mmol)£**y-;Kl.6 
mD*5«J:t>*7k(0.8 mL)©M-£M«fl?U 7jC^b'J^«>A(ll mg, 0.45 mmol) 
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y-;i/=9/l)fcT3*SJ U ft^t) 1 4 4(11 mg, 56%)&f#& 0 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.44 (s, 3H), 1.48 <s, 3H), 2.32 (s, 3H), 

2.85 (br s, 1H), 2.97 (s, 3H), 3.98 (dd, J = 5.6, 13.9 Hz, 1H), 4.63 (dd, J = 7.8, 

13.9 Hz, 1H), 5.53 (dd, J = 5.6, 7.8 Hz, 1H), 7.25-7.42 (m, 5H), 9.36 (s, 1H) 

AP-MS (m/z) : 415 (M + +l) 

HS&0J13 8 «b^)14 5) 

3 3i:^fcbT> nmmi 1 l-e^^ti^'fb^i 1 8(50 m g , 

0.15 mmolX tf U ^^(0.031 mL, 0.38 mmoD&J;^ ]- D U K 

(0.035 mL, 0.38 mmoDfr £ s it^d 1 4 5 (53 mg, 86%)£#fc 0 

!H NMR (270 MHz, CDCla) 6(ppm) : 2.32 (s, 3H), 2.96 fe, 3H), 3.49 (s, 3H), 

4.00 (s, 2H), 4.00 (dd, J = 5.8, 13.9 Hz, IH), 4.61 (dd, J = 7.8, 13.9 Hz, 1H), 

5.46 (dd, J = 5.8, 7.8 Hz, IH), 7.25-7.44 (m, 5H), 8.94 (s, IH) 

AP-MS (m/z) : 401 (M + +l) 

HMI13 9 «b-£$Jl4 6) 

hwji 3 3 iiisHifcUTs mmmi 1 itn t>tiMt<&mi 1 saoo m g , 

0.305 mmolX t: \) V >(0.062 mL, 0.76 mmol)£J:V? D P 7*z?-)\/>7 D U h* 

(0.061 mL, 0.76 mmoDfr 1 4 6 (105 mg, 85%)£f#&o 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.34 (s, 3H), 2.97 (s, 3H), 4.02 (dd, J = 

5.6, 14.0 Hz, IH), 4.11 (d, J = 15.9 Hz, IH), 4.18 (d, J = 15.9 Hz, IH), 4.62 (dd, 

J = 7.8, 14.0 Hz, IH), 5.28 (dd, J = 5.6, 7.8 Hz, IH), 7.22-7.43 (m, 5H), 8.87 (s, 

IH) 

AP-MS (m/z) : 405 (M + +l) 
^fife^J 14 0 (ih^miAT) 

1 3 9 htz4b&&) 1 4 6 (50 mg, 0. 12 mmol) £ * * J -Ml mL) 
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£ £ fcKJfci&t 50%^^ f-frT $ >7jC^(0.033 mL)£j!)D;u IrIS^T* 1.6 B$f§ 

a#tfeo »»x^-;i/-c«iaufco %mm*miMihj- h u 

^^il^o? h^77^-(^nn*M/7t hV=i/i)fcT»8U 
fc-fc* 1 4 7(20 mg, 39%)£f#&o 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.34 (s, 3H), 2.38 (s, 6H), 2.96 (s, 3H); 
3.06 (d, J = 17.3 Hz, 1H), 3.10 (d, J = 17.3 Hz, 1H), 4.00 (d, J = 13.9 Hz, 1H), 
4.61 (d, J = 13.9 Hz, 1H), 5.36 (br, 1H), 7.25-7.41 (m, 5H) 
AP-MS (m/z) : 414 (M + +l) 
H»J1 4 1 (4b&®14 8) 

n»j 1 3 3 tmm^ Us nii 1 1 1 izftbtiitib'Sm 1 1 8 (297 mg, 

0.903 mmolX bT U ^>(0.183 mL, 2.26 mmol)*ctl>*4 - (7O0^^^) I 

IM 9=-;K0.312 mL, 2.26 mmoDfr £>s -fb^ 1 4 8 (304 mg, 74%)£*#fc 0 

*H NMR (270 MHz, CDCI3) 8(ppm) : 2.00 (m, 2H), 2.32-2.56 (m, 4H), 2.34 (s, 

3H), 2.99 (s, 3H), 3.71 (s, 3H), 4.01 (dd, J = 5.4, 13.9 Hz, 1H), 4.63 (dd, J = 7.9, 

13.9 Hz, 1H), 5.45 (m, 1H), 7.21-7.49 (m, 5H), 8.54 (s, 1H) 

AP-MS (m/z) : 457 (M + +l) 

££60914 2 «b^3l4 9) 

^JS^J 1 3 7 fcKfiftfc: Its H»J 1 4 1 ■C»fenfc'(b-&i» 1 4 8 (262 mg, 
0.573 mmoD£7K^b V ^«>A-7kffi^l(206 mg, 4.91mmoDT'Mbfe^ £jfr 

&£2lcfcJ;tf0.5 mol/Ljtg^£;&D;U ^nn^Afc^y-^ofi^it^Tfl* 

D 4.71/ =43/7) £ TliU <b-£tJ 1 4 9(222 mg, 88%)£*#fco 
m NMR (270 MHz, CD3OD) 8(ppm) : 1.89 (m, 2H), 2.28 (s, 3H), 2.33 (t, J = 
7.3 Hz, 2H), 2.43 (t, J = 7.5 Hz, 2H), 3.01 (s, 3H), 3.99 (d, J = 14.0 Hz, 1H), 
4.56 (d, J = 14.0 Hz, 1H), 7.20-7.45 (m, 5H) 
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AP-MS (m/z) : 441 (M"-l) 
«0U4 3 (ih&®l5 0) 

1 4 2 h tlfcffr&ft l 4 9 (83 mg, 0.19 mmol)£ 1 , 
i^>(3.2mL){:iiU ^b^-;K3.2 mL)*iPx. N 60°CT-2.5^«}f b 

/^^y-;i/=20/l){3T)iiMU fls£4fol 5 0(61mg,76%)£^fc o 

m NMR (270 MHz, CDCls) 8(ppm) : 2.09 (m', 2H), 2.29 <s, 3H), 2.80 (t, J = 6.5 

Hz, 4H), 3.05 (s, 3H), 3.95 (dd, J = 3.7, 13.9 Hz, 1H), 4.82 (dd, J = 9.6, 13.9 Hz, 

1H), 5.70 (dd, J = 3.7, 9.6 Hz, 1H), 7.29-7.47 (m, 3H), 7.58 (m, 2H) 

AP-MS (m/z) : 425 (M + +l) 

HWJ144 ut^mis 1) 
n»j 1 3 3 tmmt bT^ i» 1 1 1 -c^^tiitit^m 1 1 8 aoo mg , 

0.305 mmolX ¥ U 5? >(0.062 mL, 0.76 mmol)* «fctF 4 - ^Dt^f U D U 
h*(0.088 mL, 0.76 mmoDfr £ N 1 5 1 (113 mg, 78%)£|#fco 

m NMR (270 MHz, CDCla) 8(ppm) : 2.20 (m, 2H), 2.31 (s, 3H), 2.55 (t, J = 6.9 
Hz, 2H), 2.96 (s, 3H), 3.47 (t, J = 6.2 Hz, 2H), 3.99 (dd, J = 5.5, 13.9 Hz, 1H), 
4.61 (dd, J = 7.9, 13.9 Hz, 1H), 5.37 (dd, J = 5.5, 7.9 Hz, 1H), 7.23-7.42 (m, 
5H),8.18(s, 1H) 
AP-MS (m/z) : 476 (M"-l) 
W145 (ffr&4&15 2) 
HftEftl 1 4 4 6> tlfc^b^l 1 5 1 (70 mg, 0.15 mmol)£ N , N - *J* *)\> 
h*(l.8 mDfcigJSPU 60%*J|Mb± h U A(9 mg, 0.2 mmol)£il]X.> 

/l)fcT»SU fb<&*l 5 2(51mg,88%)&*§fc 0 

iH NMR (270 MHz, CDCI3) 8(ppm) : 2.20 (m, 2H), 2.35 (s, 3H), 2.57 (m, 2H), 
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2.95 (s, 3H), 3.93 (m, 2H), 3.99 (dd, J = 5.5, 13.9 Hz, 1H), 4.61 (dd, J = 8.1, 
13.9 Hz, 1H), 5.33 (dd, J = 5.5, 8.1 Hz, 1H), 7.25-7.44 (m, 5H) 
AP-MS (m/z) : 397 (M + +l) 
HM114 6 «b£*5l5 3) 

0BM&13 3fcfilttfcl/^ HtMl 1 lT-^£;ftfcflj-£4&Jl 18(100 mg, 
0.305 mmolX K U 5> >(0.087 mL, 1.1 mmoD&«i;tf 5 - 7n ^ 1/iJMDU 
H(0.143 mL, 1.07 mmoD^Ss -fb-^J 1 5 3 (120 mg, 80%)£#fc o 
iH NMR (270 MHz, CDCla) 8(ppm) : 1.75-1.98 (m, 4H), 2.31 (s, 3H), 2.36 (t, J 
= 7.0 Hz, 2H), 2.96 (s, 3H), 3.40 (t, J = 6.2 Hz, 2H), 3.99 (dd, J = 5.5, 13.9 Hz, 
1H), 4.61 (dd, J = 7.9, 13.9 Hz, 1H), 5.40 (dd, J = 5.5, 7.9 Hz, 1H), 7.23-7.42 
(m, 5H), 8.22 (s, 1H) 
AP-MS (m/z) : 491, 493 (M++l) 

mm 145 tmm^Lx, mum 1 4 e-cn^tiit^m 1 5 3(60 mg, 0.12 

mmol)^ ckt^ 60%*^b^- h U t> Ml mg, 0.2 mmol)# ^ 1 5 4 (36 mg, 

72%)£*#fc 0 

m NMR (270 MHz, CDCla) S(ppm) : 1.81-2.02 (m, 4H), 2.36 (s, 3H), 2.54 (m, 
2H), 2.94 (s, 3H), 3.85 (m, 2H), 3.95 (dd, J = 4.8, 13.8 Hz, 1H), 4.56 (dd, J = 
8.4, 13.8 Hz, 1H), 5.41 (dd, J = 4.8, 8.4 Hz, 1H), 7.25-7.41 (m, 5H) 
AP-MS (m/z) : 411 (M + +l) 
HJfifll 1 4 8 15 5) 

imsm 3 3 tmmizLT, mmmi 1 lT-ft^ti^b^i 1 8(99 mg, 

0.30 mmolX tT U ^>(0.061 mL, 0.75 mmoD^tf 6 -fU^^^-J 4)\,>? 
DU K (0. 115 mL, 0.754 mmoOfr^ flj^tJ 1 5 5(122 mg, 80%)£f# fz 0 
m NMR (270 MHz, CDCla) 6(ppm) : 1.40-1.77 (m, 4H), 1.87 (m, 2H), 2.31 (s, 
3H), 2.35 (t, J = 7.4 Hz, 2H), 2.96 (s, 3H), 3.40 (t, J = 6.6 Hz, 2H), 3.99 (dd, J 
= 5.4, 14.0 Hz, 1H), 4.60 (dd, J = 7.9, 14.0 Hz, 1H), 5.36 (dd, J = 5.4, 7.9 Hz, 
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1H), 7.20-7.43 (m, 5H), 8.06 (s, 1H) 
AP-MS (m/z) : 505, 507 <M + +l) 
»S0U 1 4 9 15 6) 

1 4 5 £isi$s£LTs mmm 1 4 stft,^^ 1 5 5(63 mgj 

0.12 mmol):fc<fct>*60 0 /o7j<i£'(b^ h U A(7 mg, 0.2 mmoD^^^b^ 1 5 6 (17 
mg, 32%)£f#fc 0 

m NMR (270 MHz, DMSO-de) 8(ppm) : 1.55-1.78 (m, 6H), 2.19 (s, 3H), 2.68 
(m, 2H), 2.95 (s, 3H), 3.87 (dd, J = 7.9, 13.7 Hz, 1H), 4.12 (m, 2H), 4.29 (dd, J 
= 5.6, 13.7 Hz, 1H), 7.20-7.41 (m, 6H) 
AP-MS (m/z) : 425 (M + +l) 
H»J1 5 0 «b^l 5 7) 

m&M9 2T'#£>ti;Hb-£tl9 9(1.50 g, 3.21 mmol)£p<#y-M30 mL)fc 
»JS?U 50°CT'7j<^'fb^'>^hU'>A(l.21g,32.0mmol)^#^K:ftj^, mU 

y -;i/=20/l) £ TMM U fl3^ 1 5 7 (0.26 g, 21%)£f#fco 
*H NMR (270 MHz, CDCla) 6(ppm) : 1.31 (s, 9H), 2.62 (m, 1H), 2.94 (s, 3H), 
3.22 (m, 1H), 3.41 (m, 1H), 3.61 (m, 1H), 4.21 (s, 2H), 4.79 (m, 1H), 7.19-7.38 
(m, 5H) 

AP-MS (m/z): 385 (M + +l) 
^JS^ll 5 1 Wb£*&1.5 8) 

^6S0!) 1 3 3 fcHfifcfc IT, gfflgftl 1 5 OT?fc&*lfcfb#» 1 5 7(97 mg, 
0.25 mmolX fcf U 3> >(0.051 mL, 0.63 mmol):fe <fc t>* 4 - ^ »J )V ? D »J 
K(0.073 mL, 0.63 mmoDfr 4b-&tl 1 5 8(114 mg, 85%)£f#fco 
iH NMR (270 MHz, CDCI3) S(ppm) : 1.32 (s, 9H), 2.22 (m, 2H), 2.58 (t, J = 7.4 
Hz, 2H), 2.65 (m, 1H), 2.97 (s, 3H), 3.27 (m, 1H), 3.39 (m, 1H), 3.49 (t, J = 6.2 
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Hz, 2H), 3.62 (m, 1H), 4.45 (br t, 1H), 7.21-7.39 (m, 5H), 8.00 (s, 1H) 
AP-MS (m/z) : 533, 535 (M + +l) 

mmmi 5 2 wn^i 5 9) 
n»j 145 tmm^hx. mmm 1 5 1 m^fitdh^ 1 5 8(110 mg , 

0.206 mmoD:fc«fctf 60%2k^b± h U t? A (12 mg, 0.31 mmoDfr £k 1 5 

9(64 mg,68%)£f§fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.34 (s, 9H), 2.23 (m, 2H), 2.56 (m, 2H), 
2.61 (m, 1H), 2.97 (s, 3H), 3.27 (m, 1H), 3.40 (m, 1H), 3.63 (m, 1H), 3.98 (m, 
2H), 4.01 (br t, J = 3.5 Hz, 1H), 7.20-7.37 (m, 5H) 
AP-MS (m/z): 453 (M + +l) 

1 5 3 (ih^m 16 0) 
gffigftl 1 1 2X'n^tltcib^} 1 1 9(21 mg, 0.052 mmol)£ h/l/X>(l mL) 
^«t^h7bKD77>(lmL)cDS^^^U 2, (4-^h 
dp^7x-;i/) -1, 3-^T-2, A-Vtt*x.$y-2 , 4-¥X)l7 4 
Y(U—V>XMM: ; Lawesson's reagent)(43 mg, 0.11 mmol)^JPx.> 90°CT' 5 

mmmnLtzo Bu&m*ft?mm? why??* -(* d p ? j -)i 

=20/l)tT*t^U <h&®)16 0(l5mg,67%)£f#£o 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.30 (s, 9H), 2.76 (s, 3H), 3.08 (s, 3H), 

4.08 (dd, J = 7.3, 13.8 Hz, IH), 5.03 (t, J = 7.3 Hz, IH), 5.54 (dd, J = 7.3, 13.8 

Hz, IH), 7.26-7.42 (m, 5H), 8.16 (s, IH) 

AP-MS (m/z): 429 (M + +l) 

mmmi 54 «b-&f3i 6 n 

1 0 0 tmffifcvx^ nMm 9 9 r-ftbtitzih&m 1 0 6(0.165 g, 

0.393 mrnolX U H U K(2 ml^k 2 - ^ J ) x# y -;i/(295 

mg, 3.93 mmoD&.fctf h U X^;t/7$ >(476 mg, 4.72 mmol)fr£> <b^ 1 6 
1(70 mg, 37%)£f#fco 
AP-MS (m/z) : 475 (M-l) 
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H»J15 5 «b^Jl6 2) 

mmmi o o ^no^bx. mmm9 9T-^e>tifc^tii o 6(o.i65 g , 

0.393 mmolX WJ^DU K(2 mQ:i3<ktfS^* >(413 mg, 

3.93 mmoDfrSN 1 6 2(135 mg, 68%)£*#fc 0 

AP-MS (m/z) :507(M^+l) 

^S£#l 1 5 6«b£$) 1 6 3 1 6 4) 

n«j i o o tmwifc it, mmm 9 9 T-^ftfe-fb-s-ti 1 0 6 (0.099 g, 

0.237 mmol), U D U h'(l.25 mL)& £#3 -7^-l,2-7D;1> 

S?*-;K&2pL, 1.19 mmoDfr£>^b^ 1 6 3(6.2 mg, 5%)j3iM 16 4 
(36.1mg,31%)£*ifco 
it&fy 1 6 3 

AP-MS (m/z) : 493 (M + +l) 
ftl^J 1 6 4 

AP-MS (m/z) : 493 (M + +l) 

nmm 1 5 7 ub-^ 1 6 5 ) 
mmm 1 0 0 tmm^ lx, mmm 1 0 sxn^tdh^m 1 1 5(0.102 g, 

0.236 mmolX ^Mf-frU^P U F(l.25 mL)^3cttF 2 -7 5. ^ J ~Ml44 
mg, 2.36 mmoDfr 1 6 5 (37 mg, 33%)£t#fc«, 

AP-MS (m/z) : 477 (M + +l) 
«0!ll 5 8 Ub^tJl 6 6) 

H»J 9 8 T?f# £ *bfc<fb-&tl 1 0 5 (0.200 g, 0.461 mmoD£5r h^b h*D77 
>(2 ml^£&8? U 0°CT*7jC^b 'Jf)A7;^ A(30 mg, 0.791 mmoD&fln 
gg-C 2 I^Wbf:. SJfeftfczKx 30%7Jc^b^ h U $ &7kmm*tiatt 

DD^;i/A/^^y-;V=9/l)t3T!liSiU fls£*l 6 6(64.0mg, 34%)£|# 

« NMR (270 MHz, CDCla) 8 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.65 (m, 1H), 
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2.08 (m, 1H), 2.33 (m, 1H), 3.16 (m, 1H), 3.78 (m, 2H), 7.21-7.38 (m, 5H), 7.95 
(br s, 1H) 

AP-MS (m/z) : 404 (M"-l) 
IHSS0J15 9 Wb<&*>16 7) 

0US#|1 5 8T*mt>tlfzib&mi 6 6(0.0448 g, 0.110 mmoD^N.N-^ ^ 
;i/T-fe hT^ K(0.5 mL)£*§g?U O^TfftftL&a^X;!/?^^!/^ U F 
(51.1 mg, 0.442 mmo])£2jD;L 0°CT' 20 ftmffiftLtco KJM£7k£;&a;iT»# 

Wy-y-i -(^oa3t?;i/A/^^y-;i/=30/i)fcT»»U> <b^tJ 1 6 7 

(30.2mg,57%)£f#fco 

iH NMR (270 MHz, CDCI3) 8(ppm) : 1.29 (s, 9H), 1.33 (s, 9H), 1.89 (m, 1H), 
2.14 (m, 1H), 2.38 (m, 1H), 3.32 (m, 1H), 4.28 (m, 1H), 4.43 (m, 1H), 5.08 (br s, 
1H), 7.29 (m, 5H), 7.93 (br s, 1H) 
AP-MS (m/z) : 483 (M"-l) 

m&m 160 1 6 %i&&tift&m 1 6 9 ) 

Xgl : h7x^>afflMi(4.56g, 26.6 mmo])£^D 

(250mL)£?g$¥U h «Jx^;i/7$ >(9.30mL, 66.7 mmoD^JP^ ^T'10# 
P^«#Ufco £j«£0 o Cfc#£PLfc^ ^DP^^>7;i/*-MD'J 
90%, 3.60 mL, 36.3 mmol)^SP^> ia«R*C lB$ITO#bfco Mt2 mol/L % 

^ y ) 7th7i; X5.00 g, 76%)£#&o 

iH NMR (300 MHz, DMSOcU) 8 (ppm) : 4.67 (s, 2H), 4.94 (s, 2H), 7.54 (t, J = 
8.1 Hz, 2H), 7.67 (t, J = 7.5 Hz, 1H), 7.97 (d, J = 8.1 Hz, 2H), 8.01 (br s, 1H) 
AP-MS (m/z) : 247 (M + ) 
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(1.00 g, 4.05 mmoD^f-^-fe 5. iUW^V PJUBK(l.08 g, 8.07 mmoD£p< * >>- 

M60 mL)^g?bfeo £©«£a«(i.oo mL)£2jn;U 60<CT-2i$F E gm#L 

fco BifoWLzmMu mmtzm^nw m\m^m± v y t^mmziuz 
t> k-mm. u m&tw&.m4k t tzomm* ^ * y** ^ a * n v h •? * - 

^ y ) 7th7i; >=5=-^-fe 5. JMVJ^J >(0.51 g, 40%)£*#fc o 
iH NMR (300 MHz, DMSO-de) 6 (ppm) : 4.17 (s, 2H), 4.93 (s, 2H), 7.37-7.42 
(m, 3H), 7.52-7.56 (m, 2H), 8.13 (br s, 1H), 8.48 (br, 2H), 8.85 (br s, 1H) 
AP-MS (m/z) : 319 (M + ) 

=^-fe^ #;WW>(7.48 g, 23.4mmol)££nn*;i/A (250 mDfc&MU t? 
>J S?>(11.4 mL, 141 mmol)> tTMn>f D >J H(8.70 mL, 70.6 mmoDfciQ;^ 
gm-CZOfrmffl* Lfzo KJ^WHzm^mm(4.40 mL, 46.6 mmol)^iJn^.> 3 6 fc 
gfiT-15^P^m#bfeo S«{32 mol/L tffflJfciD;^ ^ d D^l/A^itB Lfco 

m«MBE0£ t fee £iat^> U 7A^vh^7^ -(Slxf;i// 

ri-^*tf> = l/l:fe£tre/Ofc^»»Ufc£&l 6 8(3.56 g,26%)*«kWb 
^ftl 6 9 (1.77 g, 14%)£*#fco 
<b A© 1 6 8 

iH NMR (300 MHz, DMSO-de) 6(ppm) : 1.16 (s, 9H), 2.23 (s, 3H), 4.00 (dd, J = 
11.3, 8.0 Hz, 1H), 4.47 (dd, J = 11.3, 2.5 Hz, 1H), 4.91 (d, J = 12.0 Hz, 1H), 
4.97 (d, J = 12.0 Hz, 1H), 7.28 7.39 (m, 5H), 8.10 (br s, 1H), 11.2 (br s, 1H) 
AP-MS (m/z) : 446 (M + ) 
{b&® 1 6 9 

m NMR (300 MHz, DMSO-de) 8(ppm) : 2.01 (s, 3H), 2.18 (s, 3H), 3.95 (d, J = 
14.3 Hz, 1H), 4.45 (d, J = 14.3 Hz, 1H), 4.91 (d, J = 12.0 Hz, 1H), 4.97 (d, J = 
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12.0 Hz, 1H), 7.25-7.39 (m, 5H), 8.08 (br s, 1H), 11.6 (br s, 1H) 
AP-MS (m/z) : 404 (M + ) 

H»J16 1 (ffr»l 7 0:fc«fctMb#Kll 7 1) 

Xigl : 2 -7$ ^T-fe h7x^ >ttfttt(l.00 g, 5.85 mmol)£^DP^*> 
(50 mDt^Ils h iJxW5 >(2.50 mL, 17.9 mmdD<fe&n*^ ^MT*10# 
EHfttfLfeo S«S0 o CK:^a]tfe^ ^DD^^>^;i/^-;i/^D'J h'(0.92 
mL, 8.80 mmol)»^> l^&T-15#|g&#Ufco£/£>$fc2 mol/L Jfia&ftl*.x 

J >(0.42 g, 32%)£f#fco 

iH NMR (300 MHz, CDCla) 8(ppm) : 4.54 (d, J = 4.5 Hz, 2H), 5.42 (br s, 1H), 
5.94 (d, J = 9.9 Hz, 1H), 6.28 (d, J = 16.5 Hz, 1H), 6.53 (br dd, J = 16.2, 9.9 Hz, 
1H), 7.52 (t, J = 7.5 Hz, 3H), 7.65 (t, J = 7.8 Hz, 1H), 7.93 (t, J = 5.1 Hz, 1H) 
AP-MS (m/z) : 225 (M + ) 

Xig 2 : ±fB^# btltz 2 - ( V-)lZ)]/*-)lT ^)7^h7iy >(0.32 g, 
1.42 mmol)^^^-b^?b;W^^K^^(0.27 g, 2.13 mmol)£^ * y-;l/(20 
mL)Mg?Lfco £0?§$£itiSM(2 $)£in;L> ^T-3Bf jgjft^bfco SJM 

WHJf £g&*0i&{b± h U ^A7K«T'»tfe^«M^ h 'J -7A«U 

n _^-9->=i/i)ic:TMMU 2- (tr^;i/^;i/^;i/T^ J ) 7^h7iy 

>=^-fe 5. #;W\V>(0.25 g, 58%)£f#fco 

iH NMK (300 MHz, CDCla) 8(ppm) : 4.10 (s, 2H), 5.97 (d, J = 9.9 Hz, 1H), 
6.25 (d, J = 16.8 Hz, 1H), 6.54 (dd, J = 16.8, 9.9 Hz, 1H), 7.24-7.27 (m, 2H), 
7.42 (br s, 1H), 7.52-7.53 (m, 3H), 7.81 (br s, 1H), 8.70 (m, 1H) 
AP-MS (m/z) :297(M + ) 
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x@3 :±MZn<bh,tz2- {}*=.fr7>M-fr7%'S) 7th7iy>=f* 
■fe * jb^WW >(0.25 g, 0.83 mmoD^T-fe h >(10 mDfc&ISU tT U ^>(0.34 
mL, 4.17 mmolX bTMD-f D U K(0.31 mL, 2.50 mmoD^JP;^ ^MT30^ 
bfc. ^ifci7kSi(0.16 mL, 1.66 mmol)£jDX> £ 6 tSBH^STf 

mnvtzoBLj&m*mmummizmMx-?)\'t2 mow. jtt»&ioa.T#«bfc« 
&&£Mje@* b fco Bat* ^> u * 5 a * d ^ h ? 4 -mmx-m/ 

n-^*?>=l/l)lzzmm\s, 7 0(0.18 g, 52%)£ft#8ll 7 1 

(0.10g,26%)**#fco 
1 7 0 

!H NMR (300 MHz, CDCla) 8(ppm) : 1.27 (s, 9H), 2.31 (s, 3H), 3.87 (dd, J = 

13.4, 5.0 Hz, 1H), 4.45 (dd, J = 13.4, 7.9 Hz, 1H), 5.57 (br.s, 1H), 5.92 (d, J = 
9.9 Hz, 1H), 6.25 (d, J = 16.5 Hz, 1H), 6.49 (dd, J = 16.5, 9.9 Hz, 1H), 
7.27-7.34 (m, 5H), 8.22 (br s, 1H) 

AP-MS (m/z) : 424 (M + ) 
ih&&) 1 7 1 

m NMR (300 MHz, CDCla) 8(ppm) : 1.29 (s, 9H), 1.33 (s, 9H), 3.85 (dd, J = 

13.5, 4.8 Hz, 1H), 4.49 (dd, J = 13.5, 8.1 Hz, 1H), 5.29 (br s, 1H), 5.93 (br d, J 
= 9.9 Hz, 1H), 6.27 (br d, J = 16.5 Hz, 1H), 6.53 (br dd, J = 16.4, 9.6 Hz, 1H), 
7.27-7.34 (m, 5H), 8.06 (br s, 1H) 

AP-MS (m/z) : 466 (M + ) 

nmmi6 2 «h^i7 2) 

Hffiftll 6 l<DJM3Z-miotltz4b&®)l 7 0(0.05 g, 0.11 mmoD*T-fe h- 
hVM3mUlzmmL, ^;i/^U>(0.10mL)^iin^ N 80 o CT*2^M#bfco £ 

mm*m& b as* ^> y * 7A^DTh^7^(^Dn a/^ 

* y -;b= 10/l)fcT»» U fc&QB 1 7 2 (0.04 g, 77%) *^fc 0 

!H NMR (300 MHz, CDCb) 6(ppm) : 1.27 (s, 9H), 2.33 (s, 3H), 2.42-2.45 (m, 
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4H), 2.78 (dquin, J = 16.5, 6.0 Hz, 2H), 3.19 (t, J = 6.6 Hz, 2H), 3.65-3.68 (m, 
4H), 4.04 (dd, J = 14.1, 4.8 Hz, 1H), 4.55 (dd, J = 14.1, 7.5 Hz, 1H), 5.73 (br s, 
1H), 7.30-7.38 (m, 5H), 8.05 (br s, 1H) 
AP-MS (m/z) : 511 (M + ) 
mifmi 6 3«b^t)17 3) 

^IWJ 16 2 £HH£fc: HJS^J 1 6 1 ©x*i 3 "C^feiifcflj^ll 17 0 
(0.05 g, 0.11 mmol):i3cfcTJ c 70% ^)IT ^ >7k^£(0.10 mL)^ fb£tl 1 7 
3(0.03 g,66%)£t#fco 

iH NMR (300 MHz, CDCb) 6(ppm) : 1.10 (t, J = 6.9 Hz, 3H), 1.27 (s, 9H), 2.32 
(s, 3H), 2.65 (quiii, J = 7.2 Hz, 2H), 3.05-3.09 (m, 2H), 3.18-3.20 (m, 2H), 4.00 
(d, J = 13.5 Hz, 1H), 4.55 (d, J = 13.8 Hz, 1H), 7.30-7.37 (m, 5H), 8.07 (br s, 
1H) 

AP-MS (m/z) : 470 (M + +l) 
H»J1 6 4 (fls£«ll 7 4) 

mmm 1 6 2 fcratut: ux\ 1 6 1 ®ig 3 t**# &*i&fl3^* no 

(0.05 g, 0.11 mmol):fe i V 2 mol/L ^ >©p< # y -;i/M(0.10 mL) 

fr^ flj<&* 1 7 4(0.03 g, 67%)£t#fco 

iH NMR (300 MHz, CDCla) 5(ppm) : 1.26 (s, 9H), 2.24 (s, 6H), 2.31 (s, 3H), 
2.71-2.81 (m, 2H), 3.12-3.19 (m, 2H), 4.00 (d, J = 13.5 Hz, 1H), 4.56 (d, J = 
13.5 Hz, 1H), 6.00 (br s, 1H), 7.31-7.36 (m, 5H), 8.06 (br s, 1H) 
AP-MS (m/z) : 469 (M + ) 

1 6 5 Mbl^J 17 5) 
»J 162t TOil bT\ HWJ 1 6 1 (DXm 3 ff# £ *lfctf?£$J 17 0 
(0.05 g, 0.11 mmoD&J;*^ -7$ J ^ ^-MO.10 mtifr^ <b£$J 1 7 5 
(0.03 g, 52%)£f#fco 

iH NMR (300 MHz, CDCla) 8(ppm) : 1.26 (s, 9H), 2.35 (s, 3H), 2.65-2.78 (m, 
2H), 3.08-3.30 (m, 4H), 3.64 (t, J = 5.1 Hz, 2H), 3.98 (d, J = 13.5 Hz, 1H), 4.54 
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(d, J = 13.5 Hz, 1H), 7.26-7.38 (m, 5H), 8.25 (br s, 1H) 
AP-MS (m/z) : 485 (M + ) 
«0>J16 6 ab^tJl7 6) 

^Jte^rj 1 6 2 £IH>|£tc U^ 1 6 1 ©Ig 3 T*^£ *lfc<fb£#l 17 1 

(0.05 g, 0.11 mmoD*3ith*70% xf;i/7^ >2lc«(0.10 mL^flj-^ 17 6 
(0.01 g, 26%)£t#fco 

iH NMR (300 MHz, CDCla) 8(ppm) : 1.18 (m, 3H), 1.28 (s, 9H), 1.34 (s, 9H), 
2.63 (quin, J = 7.0 Hz, 2H), 2.73 (br q, J = 6.3 Hz, 1H), 2.84 (br q, J = 6.2 Hz, 
1H), 3.18 (br t, J = 6.6 Hz, 2H), 4.02 (d, J = 13.2 Hz, 1H), 4.58 (d, J = 13.2 Hz, 
1H), 5.85 (br s, 1H), 7.27-7.35 (m, 5H), 8.02 (br s, 1H) 
AP-MS (m/z) : 512 (M + +l) 
H»J16 7 ab^l7 7) 

mmm i&2t mmz lt> im i 6 1 ©x@ 3 an titcit&m 171 

(0.05 g, 0.11 mmoD&cktf 2 mol/L ^pWl/T^V©^*^— ;H§$(0.10 mL) 
2>>Sk Yb-^-^J 1 7 7(0.02 g, 39%)£f#fco 

iH NMR (300 MHz, CDCla) 8(ppm) : 1.28 (s, 9H), 1.34 (s, 9H), 2.25 (s, 6H), 
2.73 (br q, J = 6.3 Hz, 1H), 2.84 (br q, J = 6.2 Hz, 1H), 3.18 (br t, J = 6.6 Hz, 
2H), 4.02 (d, J = 13.2 Hz, 1H), 4.58 (d, J = 13.2 Hz, 1H), 5.85 (br s, 1H), 
7.27-7.35 (m, 5H), 8.02 (br s, IH) 
AP-MS (m/z) : 512 (M++1) 

mmmies «b^i7 8) 
mm i i tmmizLXs $mmQ 8©x*§ lx-m^tifc**** h**/?* 

1; >=3^-fe ^ *;W?W(0.144 g, 0.543 molX $£7-kBt^(77iiL, 0.814 
rnmoO^j <t Tf K U ^ >(79 pX, 0.977 mmoDfr 6 > 1 7 8 (64.0 mg, 38%) £ 

me 

iH NMR (270 MHz,CDCla) 8(ppm) : 2.13 (s, 3H), 2.20-2.70 (m, 4H), 3.61 (s, 
3H), 6.52 (br s, 2H), 7.20-7.35 (m, 5H) 
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mmmieQ (^179) 
mmm 1 5 tmmt t-c, mmm 1 6 s^n^tc^m 1 1 8(0.0200 g, 

0.0650 mol) N tf^tW ;i/^P U h*(l6 11L, 0.130 mmo])j3«fct>*tfU^>(l5 pL, 
0.182 mmd)*^ 1 7 9(24.0 mg, 94%)£*§fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.30 (s, 9H), 2.10 (s, 3H), 2.17-2.75 (m, 
4H), 3.57 (s, 3H), 7.18-7.32 (m, 5H), 8.02 (br s, 1H) 
AP-MS (m/z) : 390 (M"-l) 
Hl»17 0 Wb^fel8 0) 

mMM9 3T?f#&*lfcfli'&«> 1 0 0(304 mg, 0.0690 mmol)£iI<fb-fe U ^A"b 
7j<lPtl(257 mg, 0.690 mmol)£p< * ^ -M800 mDt^i U #*fli# h 
U£A(522 mg, 13.8 mmoS)%'J>Lir'OlM%* £fi-C20#ffl«#b*:o KM* 
)IEiiU lmol/L j&fiClOO mQ£iD;L> if P P^AT-ffttH bfco #4NI& 

/l/l)fcTM«!U fls£4&l 8 0(217mg,85%)^#feo 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.14 (t, J = 7.0 Hz, 6H), 2.68 (m, 1H), 
2.98 (s, 3H), 3.27 (m, 2H), 3.44 (m, 1H), 3.63 (m, 1H), 4.18 (br s, 2H), 4.51 (br 
s, 1H), 7.30 (m, 5H) 
AP-MS (m/z) : 371 (M++1) 
HJ&$]1 7 1 8 1) 

HWJ1 5fcI^«fcL^ HSfctfJl 7 0TM#&*l&fl5£«ll 8 0(100 mg, 
0.270 mmolX tTUy>(65.4 pL, 0.810 mmol);fc £lh"t^D^;i/£ P U M83.4 
pL, 0.676 mmol)fr£>, ^b^l 1 8 1(87.3 mg, 71%)£^fco 
AP-MS (m/z) : 455 (M + +l) 

mm 1 7 2 «b#$j 1 8 2 ) 

HflSflll 7 0 ttT^-fb-^-^ 1 8 0(60.6 mg, 0.170 mmoD£^PD^# 

>fc$8»U tT U ^>(63.2pL, 0.788 mmol)^ 5 -l/D^E/tU 'JMD'J h*(23.0 
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pL, 0.172 mmoMiDX., gfi-C5lltia»#bfc« afof££lmol/L WBLtetiU^ 

*bfco SS*^^^^M^>K(0.3 mUt*»U fi^^U £A(58.7 
mg)£j&Q;L 100"CT-5^P^#bfco £«£7jc(20 mL), lmol/L JUg (20 mL) 

/^x^;i//n-^N^^>=9/i/i/i){cT«Sb> <b*&ttl 8 2(42.5 mg, 
45%)£t#fco 

AP-MS (m/z) : 453 (M++1) 
Hffiftll 73 (fl5^4hl 83) 

1 7 O-e^^tlfe-fb-^ 1 8 0(100 mg, 0.270 mmoD^e U^>(31.5 
IiL, 0.389 mmol) ^^PP^^>(2mL) U 0°CT' 
D'J K(37.5pL, 0.324 mmol)£;&D;L £»T5i$|HHIlJ$bfeo £j»iClmol/L t& 

&J££M;E@:£bfco gfflEfc* * y-;i/(20 mL)i:^* U >>A(1.0 g)£iD;L £ 
■fflT!20#|B*b<«*i-bfco ^*fc*fclnuMi «BK&jD*x *PP*;i/AT* 
SlfflbfegU *»)i*«fc*««±hU*AT«S5JiU iSii&esfebfco ^@<fe>> 

iJATO7A^D7b^7>f -(* P P A/T-tz h ?-;i//n 

>=9/l/l/l)fcT*tSlU ftl-^t) 1 8 3(27.6 mg, 37%)£f# tz 0 
-H NMR (270 MHz, CDCla) 8(ppm) : 1.15 (d, J = 6.6 Hz, 6H), 2.22 (m, 2H), 
2.55-2.67 (m, 3H), 2.94 (s, 3H), 3.31-3.47 (m, 3H), 3.61 (m, 1H), 3.91*3.98 (m, 
2H), 5.0 (br s, 1H), 7.20-7.35 (m, 5H) 
AP-MS (m/z) : 437 (M"-l) 
H»J174 (fb£*&18 4) 

1 7 3 ^fUlt: bT, l 7 OTf&fctlfc'fb^ 1 8 0(84.1 mg, 

0.227 mmoD£ tT U ^ X88.0 pi, 1.09 mmol):fc <fc V 5 - 7"P -EMI/ U P U 

K(12 1 pL, 0.908 mmoD^M b tz'&, J -)\>%> «k V|S^3b U «> A(l.O g)T 
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ffiltS ZblzX*)^ 1 8 4 (89.1 mg, 81%)£*#fco 

AP-MS (m/z) : 485 <M + +l) 
|H»J175 ab^(185) 
fg&S$l9 2©x*S3 £|g$(ci^\ 3- J) 7uv* 

7x; >=^^-fe 5 W >(14.4 g, 47.9 mmol\ Mb7*P ^1/(16.7 mL, 
192 mmol):fc<fcZ>*fc: U ^ >(18.6 mL, 230 mmoDfr ffr&fc 18 5 (16.7 g, 85%) 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.12 (t, J = 7.5 Hz, 3H), 1.19 (t, J = 7.3 
Hz, 3H), 2.37 (m, 2H), 2.63 (m, 3H), 2.96 (s, 3H), 3.35 (m, 2H), 3.58 (m, 1H), 
4.55 (br s, 1H), 7.20-7.35 (m, 5H), 8.01 (br s, 1H) 
fl»J17 6«bl^l8 6) 

mmm 1 7 0 £hii$£lt> mmm 1 7 5T-#£ti/Hbi^> 1 8 5(16.7 g, 

40.5 mmolX J&fb-fe U <> A-fc7.k*n$j(l5.1 g, 40.5 mol) h U 

t> A(12.8 g, 338 moDfr ?>> ^b-&4» 18 6 (11.7 g, 81%)&#fc 0 

*H NMR (270 MHz, CDCla) 8 (ppm) : 1.13 (t, J = 8,7 Hz, 3H), 2.61-2.71 (m, 

3H), 2.97 (s, 3H), 3.27-3.47 (m, 2H), 3.60-3.67 (m, 1H), 4.21 (br s, 2H), 4.65 

(br s, 1H), 7.26-7.36 (m, 5H) 

«^J17 7 «bl^ll8 7) 

mmm 1 5 lx, mmm 1 7 6 f^^tL^b-g-% 1 8 6(96.0 m g , 

0.269 mmolX £ >J >(65.4 pi, 0.810 mmol):fc <fctf tTAP-f ;i/^D U K(83.4 

pL, 0.676 mmoD^f)^ fb-£$J 1 8 7(90.3 mg, 76%)£f# feo 

*H NMR (270 MHz, CDCla) 6(ppm) : 1.13 (t, J = 6.0 Hz, 3H), 1.28 (s, 9H), 2.66 

(m, 3H), 2.97 (s, 3H), 3.35 (m, 2H), 3.61 (m, 1H), 4.58 (br s, 1H), 7.32 (m, 5H), 

8.08 (br s, 1H) 

AP-MS (m/z) : 441 (M + +l) 

mmmi 7 8 ubi^ii 8 8) 

H»J1 7 2 i:IH^lcUTs fOfc0!ll 7 6T^e>tlfc<b^l 8 6(100 mg, 
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0.221 mmo]\^»;^> (85 pi, 1.05 mmol), 4 -^Dt^f U;i/^D >j F(llOpX, 
0.949 mmaO^i^i* V £A(l.O g)frt>,<b-&$J 1 8 8(42.5 mg, 45%)£#fc 

o 

m NMR (270 MHz, CDCla) 8(ppm) : 1.14 (t, J = 7.5 Hz, 3H), 2.19 (m, 2H), 
2.50-2.81 (m, 5H), 2.96 (s, 3H), 3.35 (m, 2H), 3.59 (m, 1H), 3.93 (m, 2H), 4.52 
(br s, 1H), 7.20-7.34 (m, 5H) 
AP-MS (m/z) : 424 (M"-l) 
fUfc0.ll 7 9 «b£tll8 9) 

mMM 1 7 2 fclUH&fc LT> H»J 1 7 6T'#£:h,/Mbl^J 1 8 6(60.6 mg, 
0.170 mmol)> ^ U ^>(63.2 pL, 0.788 mmolX 5 -7W*l> U/l/? n »j K(llO 
pL, 0.949 mmol)^J:t>*^>b U £A(l.O g)fr^ <b-^J 1 8 9(27.6 mg, 37%) 

X H NMR (270 MHz, CDCla) 6(ppm) : 1.14 (t, J = 7.5 Hz, 3H), 1.79-1.99 (m, 
4H), 2.54-2.75 (m, 5H), 2.96 (s. 3H), 3.19-3.27 (m, 2H), 3.57-3.68 (m, 1H), 
3.83-3.95 (m, 2H), 4.36 (br s, 1H), 7.20-7.37 (m, 5H) 
AP-MS (m/z) : 439 (M + +l) 
^Ste^Jl 8 0 ab-^ll 9 0) 

mmm 1 7 0 tin^u-^ mmms 8T*t#e,tt^b^i 0 5(1.01 g) 2.33 

mmoDiJ^t^Jc^b^^^^- h U £A(2.20 g, 58.2 mmoDfr £>> flj^tJ 19 0 
(86.5 mg, 0.248 mmol)£f#fco 

m NMR (270 MHz, CDCI3) 8(ppm) : 1.30 (s, 9H), 2.37-2.46 (m, 1H), 2.63-2.86 
(m, 2H), 3.41-3.51 (m, 1H), 3.71 (s, 3H), 4.09 (br s, 2H), 7.22-7.43 (m, 5H) 
H»J1 8 1 (fls£4fcl 9 1) 

n»j 1 3 3 tmrnt lxs mmm 1 8 ox-n^titcit^ 1 9 0(86.5 mg, 

0.248 mma©:fe«fctM-rn i e:/^U;i'#P , J K(57pL, 0.495 mmo0a>£» ft£ 
% 1 9 1 (89.5 mg, 29%)£f# fc 0 
AP-MS (m/z) : 496 (M-l) 
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mmmi 8 2 at^i 9 2) 

^6£#ll 8 lT#6*lfc'fb'&4SH 9 l(89.5mg,0.18mmol)£N,N-:^?-;i/ 
*;W>;P^ K(2.0 mI<)fc&j§?U 60%*^b^ h U £ A(l4 mg, 0.359 mmoD^fltl 
x.x »Cil$lffl«#Uto KJ6«[fc:»»i:**Jpit % St&x^;i/-e&fctlLfco 

=2/l)fcT*l»U ffr&lbl 9 2(30.2 mg,40%)£*#fc o 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.36 (s, 9H), 2.17-2.42 (m, 3H), 2.53-2.84 

(m, 4H), 3.38-3.50 (s, 1H), 3.72 (s, 3H), 3.97 (m, 2H), 7.22-7.39 (m, 5H) 

mmmis3 (^193) 
mmm 9 9 1 mmt vx, mmm 1 8 2 t-^ e> titdh^m 1 9 2 (30.2 m g , 

0.723 mmoD^ck^^b^- h U £A(8.7 mg,0.217 mmo])fr£ N 19 3 

(21.7mg, 74%)&^fc 0 
AP-MS (m/z) : 402 (M -l) 
Hffigftl 1 8 4 19 4) 

n»j i o o t mmt lx, mmm 1 8 3 xn & ttfcfls^* 1 9 3 (2i.7mg, 

0.054 mmolX l> p >J M0.25 ml)*3 «fct>* 2-7$;x^y -Ml6 pL, 

26.9 mmo0fr£K fl3-&ft 1 9 4(7.3mg, 30%)£f#fc o 

J H NMR (270 MHz, CDCla) 8(ppm) : 1.34 (s, 9H), 2.17-2.28 (m, 3H), 2.54-2.82 
(m, 2H), 3.34-3.46(m, 3H), 3.72 (dd, J = 4.0, 6.0 Hz, 2H), 3.96 (br q, J = 7.0 Hz, 
2H), 7.32-7.34 (m, 5H) 

8 5 (ib^l 9 5) 
X@l : «#|1©X@1 £|eI*itLT^ 2 -T-fe h 1 — f >*V >(4.1 
g, 21.6 mmoDiJi^^-b ^ *;W?3? P8fflfcttC3.0 g, 23.7 mrnoD^f,, 2 -7 
-fe )^>- 1 ->f >*V >=^-^-b^*;WN*\/>(3.23g, 57%)£f#fc 0 
X^2 :*Stem©lS2fcElttfcUTN ±IBTt# S> tlfc 2 -T-t h^>- 1 - 
jyyj > = % *;WW>(335.5 mg, 1.27 mmolX £ U S>>(13 mt):fc«fc 
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T»kil^(l36 nL, 1.53mmol)fr^ 3-7t^l/-5-7^7KD [1, 3 
, 4-?7V7VV>-2, V-4>yy~\ -2'--f;i/T-fe^-h(l87.4 mg, 

X@3 :±fB-rt#^tlfc3-T-fe^;V-5-T$yXKD [1, 3, A-?7V 
7W>-2, l'-jyyy] -2' — OKF-fe^— h(l63.8mg)£^DDp<* 
>(2.0nLQ{C^U trU^>(520pL,6.44mmol)^t:A*D-(';i/^D >J K(661 jiL, 
5.36mmol)£;&D;U MUX 24mmWLtc<> RfomiZTkb? D n*;W>£iU£, 

Yh^77^f -(£ DP7 *;i/A/^^5 L ;i/=3/2)^T)liif U S^X^ 

UT'fb^ 1 9 5(118.0 mg, 57%)£f#fco 
AP-MS (m/z) : 390 (M + +l) 
«S^J 1 8 6 (ih^mi 9 6) 
Mt&mi 8 5T*#k*lfc<b#$!l 9 5(90.3 mg, 0.233 mmoD^lO^oTV^E- 

a?S£ U * 7A^DYhy77-f -(^ dd7 A/K^^;i/= 

3/2)£T!li§{U ^TXy'y^-U^tLX'{h^mi 9 6(16.6 mg, 20%) 

FAB-MS (m/z) : 348 (M + +l) 
HSS0<J18 7 ttb£t)19 7) 

Xigl : Hm^JlOXgl^H^fclUTs h3->- 1— f>*V>(2.51 

g, 13.2 mmol)^3<kt>*f-^-fe ^ *;W\*i? PttflBtt(l.85 g, 14.5 mmo!)*^, 4 -T 
-fe h 3^>- 1 -> f > = ^-fe ^ >b;W\-V/> (2.78 g, 80%)£#fc o 

; > = ^:fr-fe K £;WV,f> (364.5 mg, 1.38 mmolX $8*1^(123 pL, 1.38 
mmoD43«i:T>*tf U ^>(112 iiL, 1.38 mmoDfr <b-£tl 1 9 7(193.9 mg, 39%) 
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m NMR (300 MHz, CDCla) 6(ppm) : 2.18 (s, 3H), 2.30 (s, 3H), 2.59-2.68 (m, 
1H), 2.76-2.86 (m, 1H), 3.09-3.30 (m, 2H), 4.17 (br s, 2H), 6.99 (dd, J= 7.7, 1.5 
Hz, 1H), 7.31 (m, 2H) 
»J18 8 Ub£tJl9 8) 

^»J1 5h|Bl^tbT^ H»J1 8 TVn^tltz^mi 9 7(108.8 mg, 
0.356 rnmolX £ U >(346 pL, 4.28mmoD^3«tU f £>KD D U H(439 pX, 

3.56 mmoDfr ib&VB 19 8 (l36mg, 98%)£ff fc 0 

X H NMR (270 MHz, CDCI3) 8(ppm) : 1.34 (s, 9H), 2.18 (s, 3H), 2.29 (s, 3H), 
2.56-2.63 (m, 1H), 2.79 2.92 (m, 1H), 3.08 3.22 (m, 2H), 6.98-7.03 (m, 1H), 
7.28-7.31 (m, 2H), 8.08 (br s, 1H) 
fWJl 8 9 {ih&mi 9 9) 

1 8 6 hnm^hx, nmm 1 8 8 titers® 1 9 8(83.1 

mg,0.214mmo]):fc<fcV 10%T>t~T(D^ mL)^» £ , -fb-^tl 1 

9 9(70.0 mg, 94%)£t#fco 

»H NMR (300 MHz, CDCla) 8(ppm) : 1.34 (s, 9H), 2.21 (s, 3H), 2.58-2.67 (m, 
1H), 2.81-2.91 (m, 1H), 3.07-3.27 (m, 2H), 5.25 (br s, 1H), 6.62 (d, J= 7.7 Hz, 
1H), 6.94 (d, J= 7.7 Hz, 1H), 7.10 (t, J= 7.7 Hz, 1H), 7.99 (br s, 1H) 

mmm 1 9 0 (^j) 



ib-^tJ 1 5mg 

7^h—X 60mg 

JH$fr§7=>:7*> 30mg 

# U tT3i;i/T;i/n— ;i/ 2mg 

Xt^'J >^T^->e7A lmg 
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*&w\z&*), tvimmm, mz.#%m, n& **** «^ m m 
mm, mm, stm^om, mmm&£vm±&m* 4 £tsm&.?m®m, mm, 
&®m, mm, mm. *m&<Dmm®tmmte?7v?vvywmtt&* 
ow^m^mn^MWfimk^Mo not, ??i?7vv>mmft&ftttiz 
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l. HtetfO 




(i) 



R 1 & R 4 &IrJ- * o t\ 

7kmm*. mWkb b < tt#g»©iffi»7;i/#;k Bl&fc b < i±#fi& 
©ffl7;i/^-M St&fc b < &^m&©&MT;i/^-;k E&fcb 
< fcSMWft©*'* d t;1/^;k b < i±#g&©&§il3»i:fcli 

b < mmmoT u 

R 2 {± 

-C(=W)R6 [5£tk 

Wfcfc 

5>NS^©«^^^-^K S&fc b < ii#g&©^DT;^ 

— NRTR 8 

R' £ <fctf R 8 ttl^-S fci±H& oTs 
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;i/*;w w.Wk$> t < \±nmmo-7 u fc&g&& l<\* 

-OR* c** % 

R9& 

g&fc b < {±#S&©<£&7;i/*;k g&fc b < ttUNggl© 
Jig&fc b < i£#g&©7 u 

-SR*° 
R">& 

«A« b < fcfc^g&cM^i'^k b < fc&HHfe© 
mk7)\,>r=.fr&lz\±WWkb b < \±imWk<D7 u 

— NR U R 12 
R 11 *} <fctf R 12 t±H3- * fe T> 

ggl©<gi&R7;i/>r^;K dft % b < i±#g&© * n * 

-C(=0)R 13 [S»k 
Ri 3 & 

g&fc b < J±#g&©ffi$^v*;k wm% b < tt#g&© 
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-or9a R9A(itfii3R9 tmm-c&z) 

-S02R 14 (SS'K 

R"tt 

r 1 t Rz^^-rs^s^ii-i^fci^o-rM^* b < tt^g^©^^a» 

R 5 ii 

R4£R6#-ifci£&oT 

- (CR^R^mi - Q - (CR 28A R 29A ) ra2 - 
Qfcfc 
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ml m2 &|5j-£#:l£#l&oT 

o~4 omgLzm-rit, mi t m2 \±mmt o fctt&£>i\ 
R28 x R 29 N ■R^^^R^itm-ttcimu^x^ 

R 3 °& 

-CONR 31 R 32 
R 31 & <fclF R 32 fcfcffl- £fc I4JI& oT\ 

b < tt#Wfc®fe|ftWgfetmi6 b < tj^HUD 

-SOzNR 33 R 34 
R 33 * cfcTF R 34 ttH - ftHfc o T> 

b < &#e&©i^3f atfcttg&fc b < ii^git© 

— COR 35 (5£*k 

b < i±^s^©^ss*fci±ggi* b < mmm® 
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-NR36R37 [5^ 

R 36 is J; V R 37 l±m- £ fcttHfto T> 

—COR 38 (5£4N 
RMfcJ: 

b<£M&®*Sk^ W*b<l*^«ft©7 > U- 
;k ©}H4> b < tt#Wfc©«77i>=i b < 

WM»®7iJ-m*A t^a gtfefcb<t±#E 
&©«t;i^;i^ A H*«b<l±M&®3?ffift 
7)i*)i7> 5. y b < tt^Wft©7 

-SO2R 39 (5£#s 

«ft*»b<l*^Wft©<SiR7»;i/4r;K Wfc%b<8£« 

«<z)«iK39EK$ fetter* b < mmmoT y 

-CO2R 40 (5C4u 

R 40 ii 

?mm^ g&fc b < l±^S«l©fi»7;i/*;v*fc«:Sft* 

ml tfctt m2 # 2 WClM^i: ts **l*ft© R 28 s R» N R 28A 
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*5 < t^R2 9A {±iRi--e i fe^oT^T*)«t<, mmtz&tz'o<D8m 

mttm-STZB?*, R 2 ^ R^:fe«fcVR» A B:*;fVMv-8fc:&oT 
R 3 ii 

- C(=WA)R6A ( sfctK WA & £ R 6A 14* tl^ftfulB W *3 «fc V R* £ E«T! & 

2 . R 4 #g& b < \mWMHD&R-rft*fr> g&fc b < fcSMWfcOffifcT' 
;i/dp-;K UWkb b < B:^W»©ia«T^^n;K g&& b < imWWk<Di/# p 
t;i/^;k b < tt^g&o&iBS^fc&glfefc b < J4^W©7 U-;i/ 

«B£*fcttS«l* U<tt^BSI©7 , U-;i/T?*5^ £fc{±R 4 £R B #-8fc: 

^oT-(CR28R29) ml -Q-(CR28AR29A) m2 _^^-|-^0^a 1 fBH©*rbK*£lJo 

3 . Re #g&& b < iilffiioilS7;i/^;K g&& b < tt#«ft®<Ett7 
;i/^p-;K b < mm&<omik7 b < tt^Kft® ^ 

4 . Re #g|& & b < mmWkO 7 u $ & iiggifc b < li#g&©&s&3g 
ST-$>Slf^©l5H l tfcfc* 2 gattOftlBSftl. 

5. r 5 &mm& b < \&m&®7 b < i£#g&©3^- 
;i/T*&&!»#©g§H i 2 tB«©inaffii^Jo 

I . 

^fcna®©iny«»jo 

7. R 4 R 5 tf-JSt&oT -(CR28R29) ml -Q-(CR2»AR29A) m2 - ^ffc^ 

©iBHllB«©Jni^^Jo 
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8. R 4 £ R^-^fc^o-C-teH^mi-Q-CCH^ms-T-feSII^OlgH lfB 
©}nffi*£iJo 

10. ri tfTmmttit&wm b < mm^omcr^^^m^^ 
m i~9 (D^?tifr\zmm<Dimmfflo 

11. Ri ^7jc^^f^^ft^©^H l~9 ©^Tftfr{cfa«©tT;J®S8lJo 

12. R2#-C(=W)R6T*&£ff3c©®B 1~11 ©V^-rti^^BB«©Jn3E^Jo 

13. R6 AsgfH^ b < &#Bm©<£i£ft:p;i/*;k ffi&& b < J£^Mg|©{g&:F 

;k m&fc b < tt#am©MT;v^;i/£fc&e&fc t < mmmo^ 

$ D7;i/^;vcfeSi$o(IH 12 SB«©£rbiffi»#Jo 

14. W #^SM-?-£fc£if;£©ISB 12 13 mffiOtfimmMo 

is. ri t w&mmtzmmm^b-mizte^TwWkb L<imwm<Dmm 

16. R3*s-C(=WA)R6Ax-fe?.^©l5H 1-15 ©V^tlfrfcfBf&©in;]!ffii 

17. R6A ttwwib b < mm%<z>mm7)]'*)w b < &#g&©®ig& 

i/# d T;Wi/-£fc3f|;£©®B 16 mmoWMMMo 

is. r 6a 3 ^©isa i6 $m<Dtmmm 0 

19. wA«^^-e$>sM^©i§H i6~i8 <D^-rtitnzmn(»immMo 

20. -KOA) 



(IA) 

{5£4\ R>\ R 2A > R*\ R^^tmeAJi^tl^tlfllBR^ R 2 > R3 N R^itW 5 
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(ii) R 4A £fcJ±R 5A ©-;£#8&& b < J±#«fc0<B&r;i/*;i/-C& 

R* A i:fc&R BA ©ft!i7j{;i:fil&& b < ii#Iio^>^D7;v^K tt& 
$ b < ii^g^o^^i/^-^t fctt^fcfc b < ft^WftoflSR 

LtztdL 

(a) R!\ R^cfcim^^K^M^T'^Ds fro 

R^g; fc JiR^c-^aM ^-;vt* & £ £ *> 
R 4A £fc&R 5A ©fiii;£i±7 x-M 4--fD7iz;K 4-T5. 
y 7^-;k 4-7d : E7i-;k 3 ho 7 x 

(b) r** <t xm^ifiTkmrn^x & t> > R3A#7-k ^;i/T- & t) , 
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